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bank for the period January 1963 through January 1972,
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)DC R~EPORT BlbLIOGNAPHY SEARCH CLJNTROL NO* /ZZZNT

DAVID SARNOfF RLSLAI4CH CENTER PRINCL.TUN N ~J

INVLsTl4ATIUN OF (AIRIEH INJ.EC.TION UEL ECT NrJ LU M NE SC t.qc E )

REPI. 61 IV P5ChEHA9(&olMASUNA.Sol

CONTRACT: AF19 6J~4 UJ~
MONITOR; AF'C"L 7dj

UNCLAZ)SlFILU REPOtT

DLSCRIPTONS; oLUMINEiCLN.E, ARSENIC, BRO0MINE, CADMIUM
COMPOUND.'a CIRCUITS, CONTROL SYSTEMS, CRYSTALS#
FEEDBACK, 4ALLIUM COMPOUNDS, GLASS, 4RNH NITROGEN,
pHoSpMURv~l iADIUFREIQUENCY POWER, SELEIDIESp SOLID STATE

IHYSIcSt SuLFIDEbt TLLLURIDEs ZINC COMPOUNDS lU)

IT NA$ FOUNO THAT vLRTICAL CRYSTAL PULLIN6a OF
ZN5L ANU CD4 IS POSIOLL. ON~LY IN
PRE~lSURIZILDATMU.br4EKE5 OF UNSATURATED VAPURS, SINCEI SATURATED VAPORS ARL TOO OPAQUE Tv PERMIT VISIBILITY*SLVLRAL NLO $YST0$S FOR CRYSTAL GROOTei UNDELR
PRESSURL ARE DEbCNIlCi~o AND A NEW FEE&)BACK CIRCUIT
FOR CUNTROL OF THE HF GE.NERATOR HAS OLEN INVENTLO.
THE PROI'ERTjEr, UF mLLT-QROON LN5E HAVL SEEN
INVLSTI'aArED, AN'D AN EXTENSIVE bURVEY OF CONTACTS TO
ZNSL wA~i INITIATCo. ZNSL ANLD COS FORM
SOLID SU.LTIONSI IAHEREAS COS AND ZNTE ARE
IMMISCIoLE. MATL.HIALS WHICH HOLD PROMISE FOR THEI PKEPAIAArIUN OF ALLOYED CONTACTS HAVE bEEN FUUND.
SEVERAL SIN4L. AND MULTIPLE FILMS 01Tm INTERCSTINQ
PROPERT&ES HAVE BEEN OBTAINED BY EVAPORATION, AND AN
ANALYSI~i OF SCL HULL. CURRENTS IN ZNSE HAS BLEN
CARNILD OuT. IT HAS BEEN FOUND THAT A GLASS T

Ij MICRUNS 4AP CRYSTALS HAVE BEEN PREPARED by
VAPUR PHASE REACT~ION STARTING FROM 4aAri
(AUTmUR) IU)
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UNCLASIFIED

UO NLOOHT BIbLIUGMAPHY SEARCH CONTROL NO. /ZZzHT

Au-Z67 V'4
LABORATUIHE D'INFRA RUU4E TECHNIQUE ET APPLIQUE GIF-5UR-
YVETTL (FRANCE)

:)EP 61 IV
CONTRACT: N6dSbb 972U

U14CLAbSIFILD NEPOHT

DLSCRIPIOHS; CADMIUM CUMPOUNDS, CRYSTALS, ELECTRON
bOMBARDMLNT, ELECTRON TRANSITIONS, INFRARED
SPLCTRUPhOTOMETEkS, PHUTOIELECTNIC EFFECT,
PHOTUMULTIPLIERS, POTI , .ETERS, RAUIATION EFFKCTS,
SECO1NDARY EMISSION, 5'- NDUCTORSt SILICONs SOLIo STATE
PHYSICs, SULFIUE., TET .4UIPMENT, THEORY, ZINC

COMPUUNOD (U)

M;XLD CALbIIUM AhiU ZINC SULFIDES WERE OBTAINED *:TH
A VIEw TO TLSTING 6HETHLR A COINCIDENCE IS STILL
0BSEREU bETWEEN THE A85ORPTION EDG6 OF THE SPECTRUM
AND THE aAVLLENITH 'F THE LIGHT EMITTLD. THt HAlf
RESULTS AmE THOSL ObTAINED FROM STUDIES AT LIQUID AIR
TEMPENATUE. ON CLTAIN SAMPLES A COMPLEX LIGHT
IS OBTAINLD, CO1TAINING A YELLOW OAN, A GREEN BAND
AND A BLUE MAND AT ABOUT 4900 ANGSTROMS, THIS
WAVELLL14TH CONRLSPONDINb TO THAT OF THE ABSORPTION
EDG, AT THE SAM. TEMPERATUR, ON OTHER CRYSTALS
HU*BVER, THIS BAND IS VERY WEAK OR DISAPPEARS
COMPLETELY@ IN THESE CASES ONLY THE G.EEN BAND,
FAIRLY COMPLEX IN STRUCTURE, AND THE YELLOW BAND
APPLAR. ALL THE CHANAcTERISTICS OF THE PHENOMENON
APPEAR TO INDICATE IHAT THE LIGHT ObSERVEO IS DUE TO
A OIREC RETURN FROM THE CONDUCTION BAND TO THE
VALENCE BANUl OK TO A RTURN FROM A LLVEL VERY CLOSE
To THL CNDUCTIUN BAND TO THE VALENCE BAND@
(AUTHOR) (U)
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UNCLA551jF IEU

uDc REPORT SIBLI04aNAPHY SEARCH CONi'ROL Noe /ZZz,'T

AD.268 't3d

PIIILCU (.OIP BLUt. BELL PA

ELEC.TftO1iUNLHAIILE PHUSPHUR INVLhTIGATI0N iU.)

U(E 811 V

UNCLAbSIFIEUL HCFOIKT

DLSLRIpTO(S: OCAIMUOL RAY TUbE SCRLENSS
*PHObP,,UNESCk.NCE, *PHOSPHORESCENT MATENIALSt UR16aHTNLS,

CAUMIUM (.OMP'JUNDSP, DiSPLAY SYSTEMS, FILMIS# LUMINLSCENCE.

MEASURLMLNT, SULPIU~be ZINC COMPOUNDS IU)

HLSt.ANH *As DEVOTEU TO THE INVESTIGATION OF
FLETOPHUTULUMINLSFENT EFFECTS IN PHOSPHORS ANLJ THE

DEV4LUPMENT OF TECHNIQIULS LL.ADING TO THE UTILIZATION
Of THLSt. EFFECT!; IN USEFUL UISPLAY OEVICES, IT IS

SHOAN THAT LFFICLI LLLCYROQUENCHAUL. (EQ) CELLS

CAN BE M.ADE, USING LVAPOIRATED PHOSPHOR FILMS AND

SOLID CONTACTS* THE PH05PHOM FILMS THEMSELVLS HAVE

A VERY M14H PhOIULUMINESCENT EFFICIENCY, AND MAY HAVE

FUTURL USL AS HIGH NESOLUTION SCREENS I1N CATHODE-RAY
TUBES, ETC. VERY HIGH EFFICIENCIES, As FAR AS

(WUENCHIN.rs I S COiirCER14EUi W E MEASURED@ THE
THEURLTICAL CURRENJT REWUIREL) FOR COMPLETE QdUENCHIING
OF A PHUSPHVR HAVINfI 10 FT-LAMBERTS Of BRIGHTNESS

4. j!) 7*5 MICRUAMPLRE PER bQ CM IF THE PHIOSPHOR IS
IU06 LFfIC!LNT. CURRENT CORRESPONDING To
AIPRgAIMiATELY IuL) MICHOAMPERE SW LM WAS MEASURED UN
SOMe. CE6L. THlE S4.ITCHIN. SPEED OF THESE CELLS CAN
BE HI1aHe S*ITCHIN6a SPEEDS *EME MEASIJRLD BY

CONTROLLING A CeLL MITH A 6-QHMPLRS5WUARE-WAVE
VULTA4Ee THL CELLS MEASURED WERE COMPLETELY

~ I QUE14CHEU IN LESS THAN 2L MICRO5LCONUSq ANU REACHED
THEIR FVL'L dRIGmT,-4ESS IN LESS THAN 20 MICROSECONDS

ATLR THLl QUENCIIING VULTAGE WAS REMUVLD.

(AUTHuR)(U
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UNCLASSIFIED

CDC REPORT 815610GRAPHY SEARCH CONTROL Noe /ZZZT

AD-Z73 974
GIANNINI CONTROLS CORP DUARTE CALIF

A NEW PORM OF SOLID STATE SOLAR GENERATOR (U)

JAN 62 IV FABRICIUSoEOoI
REPT* NO. TR1 564
CONTRACT: AF33 61 7*37
MONITOR: ASD TR61 $6

UNCLASSIFIED REPORT

DESCRIPTORS: eELECTRIC POWER PRODUCTION, OGENERATORS,
*PHOTOCONDUCTIVITY* *PHOTOELECTRIC CELLS
(SEMICONUUCTOR). 9PHOToTUBES, OSEMICONDUCIORSs 9SONAR
DOMES, CADMIUM COMPOUNDS, DESIGN, METALS. SOLID STATE
PHYSICS, SULFIDES lUl

AN INVEbTIGATION WAS MADE OF VARIABLE VOLTAGE
PHOTOVOLTAIC CONVERTERS FOR A NEW FORM OF SOLID STATE
SOLAR GtNERATORe VALUABLE INFORMATION RELATED TO
THE ORIiIN OF THE PHOTOCONDUCTING ELECTRONS IN THE
PHOTOVOLTAIC EFFECT IN CDS WAS OBTAINED. THIS
INFORMATION IS PERTINENT TO THE DESIGN AND
CUNSTRUCTION OF METAL-SEMICONOUCTOR SOLAR CELLS, IN
THAT bOTH THE PHOTOVOLTAGE AND THE EFFICIENCY OF
METAL-SEMICONDUCTOR CELLS IS DEPENDENT UPON WHETHER
ELECTRO14S ARE INJECTED FROM THE METAL OR EXCITED
ACROSS THE FORBaIDDEN GAP OF THE 3EMICONDUCTOR. THE
EFFECTS OF GEOMETRY, FILM THICKNESS OF RECTIFYING
ELECTRODE, AND RESISTIVITY OF COS UPON THE
PHOTOVOLTAGL OBTAINABLE WERE ALSO STUDIED, THE
ORIGIN OF THE ELECTRONS PRODUCING THE PHOTOCURRENT
WAS DETERMINED AND A GEOMETRY FOR OPTIMIZING THE
PHOTOCURRENT IS GIVEN. CELLS DESIGNED BY
EVAPORATING CONTACTS CONNECTED IN SERIES ARE SHOWN TO
GIVE AN ADDITIVE PHOTOVOLTAGE, SUGGESTIONS FOR
IMPROVING THE EFFICIENCY ARE GIVEN IN THE LIGHT OF
EXPERIMENTAL EVIDENGE. WHILE BATTERIES PRODUCING
9V WERE NOT SUCCESSFULLY CONSTRUCTED DUE TO
EXPERIM.NTAL DIFFICULTIES, THE EVIDENCE OBTAINED
VERIFIES THE FEASIBILITY OF THE BASIC DESIGN.

(AUTHOR) (U)
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UNCLASSIFIED

uDC REPUOT BIBLIUGRAPHY SEARCH CONTROL NOt /ZZZHT

AU-276 416
AEROSPACE RESEARCH LABS WRIGHT-PATTERbON AFB OHIO

RESEARCH IN PURIFICATION OF CADMIUM SULFIDE CRYSTALS
AND OTHLR II-IV COMPOUNDS (U)

MAR 62 IV BEANvKvEs;FAHRIG@RsHo|
REPT. NO. 6Z 319

UNCLASSIFIED REPORT

DESCRIPTORS: 'CAUMIUM COMPOUNDS, *PHOTOELECTRIC CELLS
(SEMICONUUCTOR), ePHOTOTUBES= *SEMICONDUCTORS, *SINGLE
CRYSTALS, *SOLAR ATMOSPHERE, *ZINC COMPOUNDS. CRUCIBLES,
ENER4Y CUNvENSION, GROwTH9 |MPURITIES MANUFACTURING
METHODSo METALLIC SMOKE DEPOSITS, OPTICS, OXIDES,
PRODUCTIUN, PURIFICATION# SELENIDES SULFIDES,
5YNTHE5Ibt TLLLUNIDESo VAPOR PLATING (U)

SELECTED ELEMENTS FROM GROUPS 1I ANU VI WERE
PURIFIED AND SYNTHESIZED YO FORM HIGH PURITY
COMPOUNDS AS FOLLOWS: CADMIUM SULFIDE; ZINC SULFIuEl
CADMIUM TELLURIUEl CADMIUM OXIDE: AND CADMIUM
SELENID~o THE GROTH OF CRYSTALS FROM THESE
COMPOUNDS BY BOTH THE MLLT AND VAPOR PHASE METHODS IS
DISCUSSLDO EVALUATIONS OF THE ELECTRICAL AND
OPTICAL PROPERTIES OF THESE MATERIALS ARE PRESENTED$
(AUTHOR) (U)
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UNCLASSIFIEU

DD(. REeORT BIBLIOGRAPHY SEARCH CONTROL No@ /ZZIHT

AU-181 710
CLEVITE CORP CLLVELANU OHIO

RESLARCH uN 1l-vl COMPOUND SEMICONDUCTORS. fU)

DESCRIPTIVE NOTE: FINAL TECHNICAL NEPT.,
JUN 62 162P SHIOZAWA ,LD R. :BARRETTo

Js Le I
CONTRACT: AF 33(616)6865
PNOj: 7OeI
MONITOR: ARL 62-365

UNCLASIFILED REPORT

DESCRIPTURSI OCAUMIUM COMPOUNDSo 0SEMIONDUCTORSo

SINLE CRYSTALS, *ZINC COMPUUNDS, CRYSTAL LATTICES,
CRYSTALS, DIELECTRIC PROPERTIES, DIFFERENTIAL GEOMETRYo
ELECTRICAL PROPERTIES, GROUP 11 ELEMENTSo GROUP VI

ELEMLNTSo (RONTH, HALL EFFECT, MATERIALS, PHYSICAL
PROPLRTILS, PREPARATION$ PURIFICATION, REFRACTIVE INDEX,

SELENIUE:o SOLID STATE PHYSICS, SULFIDESo TELLURIDES,
ZONE MELTING IU)

PHEPARAlION, PUHIFICATIONm CRYSTAL GROWTHo AND

MEASUREMENT OF THE FUNDAMENTAL BULK PROPERTIES OF
CuS, CDbEp dNTE, ANO CDS-CDSE
MIXED CHYS ALS ARE SUMMARIZED, LARGL SINGLE

CRY5TALS OF CUSo CDSEj AND ZNTE WERE
PREFAREU BY THE HEYNOLDSGREENE SLBLIMATION
METHOD. COS CRYSTALS WERE ALSO PREPAmED 3Y
GRAOIENT FREEZING, METHODS FOR PREPARING TEST
SPECIMENS FOR ELECTHICAL AND OPTICAL MEASUREMENTS ARL

PRESENTED, PROCEDURES FOR CONDUCTING HIGH-
TEMPERATURE EWULIBXIUM 3TUDLES ON CoDE ARE
DISCUSSL o LXTENSIVE HALL-EFFECT AND
CONUuCTIVITY MEASUREMENTS BETWEEN 77 AND SOU K *ERE
MADE ON MISCELLANEOUS CRYSTALSo OTHER MEASUREMENTS

INfLUUEv MELTIN j POINTS, REFRACTIVE INDXES, ELASTIC,
UIELECTRIC, PIEZOELECTRIC AND LATTICE CONSTANTS#
CORHELATIONS WEHE OBTAINED BETWEEN THE SIGN OF THE
POLAR AXIS IN CUSL AND ZNTE AND THE X-RAY

DETLRMINEU AS L YER ORDER* lAUTHOR) (U)
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UNCLASSIFIED

VU%. REPUT BIBLIUGHAPHY bEARCH CONTROL NUo /LZZHT

AU-Z8Z a2i

AIR FURNE CAMURIOdL RLSLARCH LAOS L G HANSCUM FIELD
MASS

INVLSfhuArIUN OF SEMICUNUUCTING PRUPENTIEb UOF Il-VI
COMPOUNUS (U)

JUN 6g IV AVENoM,IWOODBUNYoH.H,;

UNCLASSIFIED E POxT

DESCRIPrOmS: eSEmIcONDUCTING FILMS, *SLMICONuUcTURS,
*S1N4LL CRYSTALS, ATOMIC ENERGY LEVELS, CAUMIUM
COMPOUNUlt CUPPEN o CkYSTAL STRUCTURE, ELECTRICAL
pRUPLRTIES, LPITAXIAL GROWTH, GROUP II ELEMENTS, HALL
EFFECT, IMPUNITIESo SELENIDESo SOLID STATE PHYSICS,
'ULFIDLSo TELLURIOES, TRANSPORT PRUPERTIES, ZINC

CuMP U UND (UI

USING A RADIOACtIVE TRACER TECHNIWUEo IT RAS

DEMUN5TNATEU THAT BY FIRING il-VI CUMPOUNDS IN
SUITA6LL LI'UID MLTALS, CU CAN UE EFFLCTIVELY
EATRACTLO FMOM THLSL MATERIALS. ENERGY LEVELS
APPROAIMATELY I EV kiELO* THE CONDUCTION BAND EDGE
WLRL FUUNU IN Cu6 FIRED UNDLR HIGH SULFUR
PRESSURL5. iHL PRESt.NCE OF THESE LEVELS APPEAR TO

FIX THE FERMI LLVEL IN SEMI-INSULATINbv COS, AND
IT HAS NUT UEEN FOUND POSSIBLE TO FURTHER LOWER THE
FLAMI LLVEL EITHER OY VLRY HIGH PMESSURE SULFUR
FIRIN4 UR THE INCORPORATION OF THE ACCEPTOR
IMPURITIES CU, AG OR AU. LIWUID CD FIRING
OF SOME HIGH PURITY CDS SAMPLES HAS YIELDED A
MATERIAL SHUQ*INu AN ELECTRON MOBILITY MAXIMUM OF 1i,
oUo SQ* CM/VOLT SEC. STUDY UF THE GROwTH HABITS OF
CDS ON LNTE SHO*ED THAT AN EPITAXIAL UEPOSIT
OF COS CAN OE ObTAINED ONLY ON THE (iII)

ZN FACES OF ZNTL* REASONS FOR THIS FINDING

ARE DISCUSSLD IN TERMS OF THE THERMAL ETCH PATTERNS
AND THE BONDING CHAKACTERISTICS OF I-VI COMPOUNDS.
DOUbLE INjZLTION AND NEGATIVE RESiSTANCE BEHAVIOR

HAS BEEN OBSERVLO IN ZNTE-COS HETEROJUNCTIONS
WITH 41UE CUMPEIISATLD REGION5 BETWEEN THE P AND THE N

PARTS OF THE JUNCTION, A TENTATIVE bAND MUDEL HAS
BEEN PROPUSDL FUR THE ZNTE-CDS JUNCTIONS ON
THE BASI5 OF THIS AND OTHER EXPERIMENTAL FINDINkaS5
(AUTHOR) (U)
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UNCLA551IF IEW

DDC. REPORT 081.I'APHY 5EARCH CUN1'ROI NU, /LZZI4T

AU9, b47
NATIONAL CA-)H RL(1ISTER LO DAYTON UHIU

FEA-sIdILITY INVtsTIGATION UIF CHEmICALLY SPRAYED THIN
FILM PHVT~jVLLTAIC CONvENTER5 U I

APR 611 IV HAMBERLINRoReI
RLPT. NO# 62 637 Tpiose 822
CO~NTRACT: AF19 6U4~ 6201
HONITUR: AFCRL 62 637

UNCLAbS1FILU REPORT

DESCRIPTORS: *IJHv.TUEECTHIC CELLS (SLMICO'IDUC7ONI,
.pmorOTUDESo obEMICONDUCTING FILMS, 0501MCONOUCTORS,
CALDMIUM (LOMPUVNobp COATINGS, CONUUCTON59 COPPER
COMPOUNDS. CHYSTALS. E6ELTROOEPOSI!IJ, ELECTRODESs
tLECTRON MICNO$CVPY9 FEASIBILITY STUCLS@ GA~LLIUM, Gu~

MATERIALbo OAIDEb# SULFIL)ESs TIN COMPOUNDSq X-RAY
DIFFRACTION ANALY5S(U
IUENTIFIERS: THIN4 FILMS, THIN FILMS
EL ECI*RONICS (M

THE FEA.131616ITY OF A CHLMICAL SPRAY PHOCESS FOR ITS
APPLICATION TO THL FAuRICATION OF' THIN FILM
PHoroVOLrAIc CONiVLRTEIRS USING EITHER COS oR
COS& AS THE SEMICUNLuuCTING LAYLR IS BLING

INVLSTIUaATEO. EVALUATION OF THE SEM1CONOUC(ING
LAYLR (COS) AND THE I1NITIAL WORK IN FABRICATINGi A
PHOTOVOLTAIC Cc.NVERTER UTILIZIN3 A 6AHRIER FORMED AT
THE INTLRFACE Bb.T.EEN A THIN (#!a MICRUN) FILM OF
COS AND A THIN FILM (.06 MICRON) OF CU9-
XS5(DGL.N"ITE) IS fEPORTLD. (AUTHOR) (U)
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UNCLA551F IELU

00C. KEi~oT .dBLIUGHAPHY SEARCH cUNTROL Nus /1zuNT

AIR FURCE 114ST UF5 TECH RIiMI3TPATTENSUN AF0 OHIO

Alsll OT'UIY IN~ TiiL ELEO.NON MOBILITY OF SIN(ALE CADMIUM

SULFIUE CI(Y!TAL!) AT LUW TtMPENAIUME!) (U)I

MAY 6 IV liOODSONsHARRY Col
REPT. NU- (xNL. PHYS 6o

UINCLAaSiF LEO NEFORT

DLSCRIP1OHS: OCAUjMIUM COMPOUNDS, *LLECTRONSo OSING4E
CRYSTALSo OSULFIUE~t ANIbUTROPY9 C8YbTAL SIRUCTUNE,
ELEC.TRICAL CUNDULTANCEO LLECTRICAL PROPERTIES, HALL
EFFELT, LAdOHATOmY EQUIPMENTo L.OW T~mpLIATURL RESEARCH,
PREPARATION# HESIsrANCE IELECTNICAL)i S;EMICONDUCTOHS,

SOLIU STATL P'HYSICS(U

THE PSSIbILITY OF THE LXISTENCE OF A MLASUMAOLE
ANIS'OfRhPY IN THE ELE.CTRON M081LITY OF COS OAS
INVt.sTi'ATEu dETOLEN 8 AND Z9,3 Ko. USING
CrmO 3SHAPL.Do bU6Ka SI (ILL CRYSTALS. THt MOBILITY
MAT EACrI TEMPERATURE WAS OB7AINED F4011 THE HELATION
m a E S0d YI'E Sud X a OmeENE E SUB Y Ii THE
HALL FILLu, E Sujd X THE CRYSTAL FIELD, AND tj
TtiE MAGNETIC FILLU9 DY AMIC MEA~iUREMENTS LEADING
TO TH4 (ALCVLATtu MUBILITIES BTALE 8 AND 293 K
wILRL MAuE IN A LIWUID HLIUM CRYOSTAT. A
PUTENTIUJML 01C, MULTI-CIIANHEL RECURUEN *AS USED To
RLCuRU ALL tLECTRICAL MLASUREMENT5. THE CUDRRENT
WAS UIRLCTEJ PARALLEL Tu THE C-AXIS Of THE CRIYSTAL IN
U14IE TLST; THlE CuNTACTS AND LEADS WERE. THEN REORIENTLD
AT A 90 EtIRLE ANGLE, ANU THE CURRLNT OAS DIRECTED
PERPENUICULAN TU THL C-A IS. THE I LECTRON MOBILITY
*AS PLOT ED AS A FUNCTION OF I/T BETWEEN 8 ANO 293
K v ANALYSI:) IiJUICArES THAT MEASURABLE ANISOTROPY
DOE5 EXIST, AND THAT A NrEVEN5AL OCCURS AT ABOUT 30
K. (AUJTHOR) (u)
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UNCLA5SIFIE

DOC REPORT 8IBLIUGNAPHY SEARCH CONTROL NO, /tZZMT

AV-,8'4 ULb
AIR FUOCE INST UF TLCH *RIGHT-PATTERSUN AF8 OHIO

TEMPENArUHE DEPeNOENC. OF LINE STRUCTURE OF CADMIUM

SJLFIQE E)GQ EMjI UN (U)

MAY 62 14 ANDENSWILIAfi ALISONI

REPT. NUo 4NL PHYS 64 1

UNCLAb$IFILu NEPOHT

DUSCRIPTONS: oCAUMIUM COMPOUNDS, *FLUORESCENCE,
*SEMICONUCTURS, oaULFjD.So CRYSTALS, LOW TEMPERATWRC
RESEARCHo PHUTOCUNQUCTIVITY, PHOTOELECTRIC EFFECT,

TEMPERATURE, TEST EQUIPMf.NTs ULTRAVIOLET RADIATION (U)

THE TLMPERATURE DLPENUENCE OF THE LINE STRUCTURE IN

CUS EQGI. EMISSION STIMULATED BY UV 61QHT WAS
INVEST|UATEu FRum 4.2 K TO 367 K. THE SPECTRAL
SHIFT OF THL FINL STRUCTURE OBSERVED AT 4.2 K WAS
FULLOW. TO 77 K .,HLRE THE INDIVIDUAL LINES

~RRADENc.D AND Mt.R(jEU INTO GROUPS. TiiE TEMPERATURE
OePENOENCE OF THE PRIMARY LINE GROUPS IS A LINEAR

FUNCTION UF TEMPERATURE ABOVE 220 K WITH
CUEFFICIENTS OF CHANGE OF 1.27 AND 196 ANrSTROMS
DEGNEE K FOR THL LINES OBSERVED, BELOA 22U K
THE DEPENDENCE OEPARTS FROM LINEARITY AND APPROACHES
ITS LIMITINm VALUE MORE RAPIDLY WITH DECREASING
TEMPERATURE. STRIATIONS, DUE TO VARIATIONS OF THE
LUMINESCENT PROpERTIES OVER THE SURFACE OF THE
CRYSTAL, WEHE OdSERVEO IN EMISSION SPECTRA. THESE
STRIATIUNS WERE ObED TO ADVANTAGE IN THE RESOLUTION
OF THE VARIOUS OROAU oVERLAPPING BANDS FOUND IN THE

EMISSION SPECTRUM AT HIGHER TEMPERATURE. TWO
INDIVIDUAL bANDs AERE RESOLVED IN THE ROOM

TEMPERATORE SPE.TRUM AITH PEAKS AT 5090 AND S27h

ANGSTROMS9 IAUTHON) (U)
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00CL mEPORT BIBLIOGRAPHY SEARCH CONTROL NU. /ZZZHT

AU-284 J2u
AIR FORLE 11ST OF TECH wHIGHT-PATTEHSUN AF8 OHIO

AN ZVALUATIUN OP CAUMIUM SULFIO AS A NUCLEAR
RAOIArIUN OLTECTUr (U)

AU4 6 IV MILLS.UANRLL LtROY;
REPT. NU. bNL PHIS 62 10

UNCLAb5 FI REPORT

DESCRIPTORS: OCAJMIUM COmPOUND5, *CRYSTALS eoDETLCTORS@
*SULFIiE59 RADIATION MEASUREMENT SYSTEMS CUIPONENTS,

SOLIJ 5TATE PHYSICS (U)

SOLID STATE RADIATIUN OLTECTONS WLRL (ONSTRUCTED
UjpING CRYSTAL PLATELETS OF COS BOTH INTRINSIC
A4O P-N JUNLTIOw .)ETECToRS WERE MADE ANO EVALUATEo,
ALTHOUGH ALPHA HAATICLES WERE DETCTEU BY BOTH
TYPES OF PETECTUN5, THE MOBILITY-LIFETIME PRODULT OF
THE CHANGE CAHRIEqS RESULTED IN THE PULSE RESPONSE
NUT BLING PNOPOmTIONAL TO THE ENERGY OF THE INCIDENT

PARTICLo THE BLiT EXPERIMEN TAL VALUE FOR THE
MO8LITY-LIFETIrnE PROuUCT IN CD5 WAS is6 X I OVER

IU TO ThE SIXTH PO*LR SW CM/VOLT FOR THE ELECTRUNS
AiwD 2.1 X I OVEN 10 TO THE SIXTH PO*Em SQ CM/VOLT FOR
THE HULLSo ALSO ANi EXPEHIMENTAL VALUE OF 5.Z

ELECTRUN VOLTS UISSPATLD PER HOLt-ELCTNON PAIN
FURMEO "AS UETEHmINEID A RE5OLUTIUN OF 69bi WAS
UOTAINE 6ITH 014L OLTECTOR. OTHER PHENOMENA SUCH
AS TH TRAPPING OF THE CHARGE CARRIERS AND THE

IONIZATION UF NLUTRAL IMPURITY ATOMS ALSO WERE
EVIUENT IN THE CRYSTAL$ (AUTHOR) (U)
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UNCLAS IF I EL

SDC NEPOimT UIBLIUGIIAPHY SEARCH CUNIROL NU,. /iZZHT

AD-28'4 U3,i
HAH~oHAW CHEMICAL CO CLEVECLAND OHiIO

RESc.AKCI ON SOLAN-Ei4ERGY CUNIVERSION EMPLOYING CADMIUM
SUL F I UE (Ul

APR 62 IV SHIRLANFRtE Asl*OLFFsGAsINIXONo

RLPT* NU& 'I
CONTRACT: UA46 O.39SCb7%89
MONITUR: AsD TpR-64-69

UNCLAt)SIFIEU REPORT

DLSCRIPTORS: OCAUMIUM C.OmPOUND6, OSOLAN CELLS, ObOLAN
14AU.IATION. FILMS, ,.iAUFACTURINQ METHOD$# SEMICONDUCTOR5,

hINGLE CNYSTALSo SULFIUES IU 1
RESEARCH Ci4 )LAK ENERGY CONVERSION EMPLL)YINU COS
GRO*TH, ANNEALINGI, ETCHING AND ORILNTAJ ON OF COS

SINGLE CHYSTALS ANU FILMS,
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UNCLAbS IF IEU I
UDC. HEP'OT BIBLIUGRaAPHY SEARCH CONTROL Not /LZZHT

Au-286 d2V

*L~flNGHUUSt. LLLCrRIC CURP FI1TSBUR6H PA

ELEC YNULUMINESCLNT-PHU7UCONI)UCTuR ELErIENTS lU)

AU(a 62 IV AOLFLIPNs;JONSON,J.L.IHAHPLN,~sJ.I
RLPr. NO. TDR62 h33
CONTRACT: AF33 616 8020
MijNITuR: ASU TUR62 533

UNCLA5SIFIEL) kEPOikT

DLSCRIPTONS: *CALJMIUll COMPOUNDS, O6LUMIwESCENCE,
*PHOIOL0fiDUCTIVITY, *SULFIUESI ABSURPTION, LVAPORAtION,

4RO"T'Ho INFRARED P.UTOCONDUCTORSp IJI.OTUELASTICITY,
PHUTUELECTRIC CELLS (SLMICONuiucTORI, PMIOTOELL.CTRIC

LFFECTs IPHuTLTUBES. iFULS. IOUULATIONs blNGLE CRYSTALS*
THIN FILhS (bTU'kAGL uEvILES) (U)

A MATERIALS IMPmOVEMENT PR0(.RAM WAS UNDERTAKEN@

DC-PULSL-EXCITEU THIN FILM ELECTRULUMINORS9 WHOSE
RLLVANT PRUPERTIZS SUCH AS RESPONSE bPEED9 QUANTUM
EFFICIEN'CT, SPECTRA. UUTPUT, TEMPERATURE DEPENUENCE,
A1ND MA114TLNANCE ARE SUMMAkdlEJ Rk.SLAKM ON
PHOTOCONOuCTORS MAS CONCERNED WITH PRLPARATION
TECmNIWUES FOR HiI H-PURITY SINGLE CIIYWALS AND

EVAPONATEI FILM5 UF CADMIUM SULFIDE, AND WITH
PERFOdMANCE IMPmUVEMEiqTb ATTAINABLE IN SINGLE
CHYbTALS by OPTIMIZING TRAP DISTRIBUTIONS@ IT WAS

CQN4 LIDLo THAT iHt. UE$IRED L06IC ELEMENT SPEED IS NOT

LIKELY TO SL ATTAINE.D WITH SIMPLE, TWU-TERMINAL
ELECTNOLUMINORS ANiD PHOTOCONDLDCTORS. oUT RATHER WILL
REQUINE THE USE uF UEVICES INCORPORATIN4 ADUITIONAL
GAIN, PtJSSIOLY THREETERMINAL ELECTRULUMINORS.
(AUTHUR) (U)
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UNCLASSI F IEU

UDL REP'OR~T BU~HGAJHY SEARCH CUNTROL NU. /iZiHT

AU-986 U6U

HAR.'HAk CHEMICAL CO CLEVELAND OHIlO

AU4 6,k I HEYEKDAML~.NOHMAN Eel
RPT. No 62 395

CONTRACT: AFJ3 616 6b'48
MQNITvHI ARL 62 39b

t U14CLA-'51I;0 REPORT

OLSCRIPTORS: OPH4LTUELEcTftIC CEILS ISLMICONOUCTOR)g
*PHOTOTUbEi, *POftER 4UPPLIESs *SULAR CELLS$ SAsuATTt.RIEb# CADMIUM CUMPOUNOSo CRYSTALS, ELECTRIC
CojiNECTURS, LVAPORATIONo GROATH9 OPTICbe PROCESSINi,
bELEriQgEbo SLMICUNUUCTING, FILMs SEMICUNDUCTuRS, SINGLE
CRYSTALS. :30LIU STATk. PHYSIC5, SOLVENT ACYIOwsSPECTRUGIiAPHIC ANALYoSs, SULFIDES, TELLURIDES, THINFILM5 (STONA4~E O4vICES)s VACUUM APPARATUS, ZINC
Compouliob 

(U)IDENTIFIERS; THIiv FILMS, THIN FILMSt ~~LECTRUNIC$ 
N

INVESTbaiATIUN ON THL FEASIOILITY OF STACKINJPHOTOVOLTAIC LAYERS OF UIFFERLNT II-VI
SEMICUNUC.TIN CWMPIOUNUS IN INTIMATE ELECTRICALI CoNtACT 1.4 UROEI TO CONVERT A LAR(1ER FRACTION OF THELSUNIS RAUIATION INTO LLLCTRICAL PU*ER THAN IsPOSSIdLt. IN A SI.4 LL 4AYER. FIVE PROBLEMS ARE
UESLRIOLO A140 TIHE RESULTS ARE TABULATLD* THESEPAOdLEM-W ARt: Tt1E PtioiUCTIQN OF ZN5, SNSE,
zi4T , U$Ls CUS, AND COTE CRYSTALS
AND/OR THIN FILMS; Go$ SOLAR CELL MECHANISM;
THE PHEPARATION OF VARIOUS CONFiGURATIONS FOR A
STU.A 0F HElEIfJjuLjcTIuNS INCLUDINta iNb-COS,ZNTL-CU-,* C~b -%.usj oTL-CDS,
ZiiSt-CDhEi AND rHL.ONETICAL EXAMINATIONS OF
THE AdRLJPT FajiNj uNCTIuN AND THE EFFECT OF SURFACE
STATES UPON THE LLECTRILAL PROPERTIES OF SEm:.
CUN1JULTINj (RYSrALS. (AUTHOR) (U)
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:11 UNCLASSI F IEU

00C( WEPORT BIbLIUGHAtPHY 5EARLH CUNrROL NO. /LZLHT

AU-d8d b71
MELPAR INC ALLbS CHURCH VA

MULL.CULAH CIRCUIT ULV&LLuPMLNT (U)

~I0V 6a 7 LAYTUN,4ILbUR T-;
CONTRACT: NONi-60-U16;4

UNCLAbS1FI~u REPORT

DL.SCRiproms: oCIt(CuITSo *DIELECTRIC FILMS, *M.ICRUMETtERSe
sMOLLCULAR ELECTHONILS, 'OSEMICONDUCTIN4 FIL.MS, AIRtFRAME
bEARIN aSt ANTIMONlY ALLOYb, CADMIUM COMFOUNDS, CRYSTALS,
UILLLCTRIC PROPER4TIES, ELECTRICAL PROPLRTIES, c.LMMANIUM,
4RU*TH, INUIU14 CumPOUNDS, INTER~METALL COMPOUNDS.
NITRIDES, OXIDES, PYROaNSo REFRACTORY MATERIALS,
SELE'NOE.s, SILICON r:UMI'OINUS9 SULFIDL5S, TELLURIDLS,
TEM4PLRATUNEq THILKNILSSp THIN FILMS (STORAGE DEVICES),
VACUUM AP~PARATUS, VAPOR PLATING 1U)

IuEfiTIFIENS: THIN~ FILMbs THIN FILMS
ELECTRUNICS (m)

THE USE OF A NEO APPARATUS HAS tREbULTL-D IN
OjjTAININ~j BUTH QNIFJRm FILMS AND cAVSrALLIT.S. IT
WAS otT~mI1INEU THAT INTiRMEDIATL $UdSTRATE
TEMPERATUREb fIu~iU -I100 C) WILL LEAD To UNIFORM
SILICON FILMS IF CERTAIN CONDITIONS ARE MET, THE

STUIY Of THL EFFECTS OF POST-DEPObITIQN I4LAT

CONTINULD. NUmEm0US ARSLNIDE FILMS WlERE SPUTTERLU
AND THEIR ELECTRICAL PROPERTIES EXAMINED, WUR
WAS BEGUN Oi THt. !)PUT7ERING OF SILICON CANDID~e
THE FILMS OOTAINED VARIt.D GREATLY 1IN THEIR
PROPERTiEb. THE 7HICKN~iS DjFrENDENCE uF THE
DIELECTRIC CONSTAr4Tb OF FILMS OF CEO2, S102,
AND S13N449 *A$ INVESTIGATED* FILMb OF CL02
AND 510' SHUJNED THE DIELECTRIC ANOMALY. FILMS
OF NUMEROUS MATL.RIALS NLRE VACUJUM DLPUSITLD9 FILMS
OF LEAD AND CADMIUM SULFIDE, 5ELENIOC AND tLLLURIOEs
ZINC OXIDE AND bULFID,, AND TIN OXIUE WLRE FORMLD,
MANY ALL-DEFQSITEoe LAYERED FIELD EFFLCT DEvICES

£ *EORL FOI4MLD AND. THLji( LHARACTER15TICb DETERMINLD.
SIGNIFICANT IMPeiUVEeei4T IN DEVICE PANAm&TLRS WAS
ACHIEVE0. VULTA4L-AMPLItHCATION FACTORS AS HIGH AS
600 WLRE uBTAINte. TUwNL DIDUE5 flEkE FORMED IN'.1SILICON CRTbTALLITEbe (AUTHOR) (U)
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UNCLASSIFI£ED

uDC REI"JRT 8IBLIUGI APHY SEARL.H CUNTHOL NO, /ZLZHTii Au-20v 47d
NATLONA. CA4H NL61ISTER CO U)AYT0N UJHIO

FEA~ildILITY INv~brI'3ArION OF CHk.MICALLY SPRAYED THIN
FILM IRHUTUVULTAICL CUNVEkTEiS (u)

UCT 62 IV CHAMWENLINPF4.R.

CONTNACT: AF33 6b7 7Y19

UNCLAbSIFI~u INEPURT

OLSCRIPTQiq$: OPHO4jUEL.ECTIC CELLS (SkMICONUUCToRil
= *~PmOTOTLJdESo *SEmiICO'NDuCTING FILMS, OSLMICONUUCTORS,

CADMIUM LOMPuUNO~j, COATINGS, COPPER COMPOUNDS, CRYSTALS,
VEPOSITSs DIUD)ES, FOILS, GLASS, ,EAT-Rt6SISTANT GLA5S,
HEAT TREATmENT, IMPUNITIES, MANUFACTURING METHODS,
OXIDES, bELE-NIDEbl SULFIDES, THIN FILM~s (STORAGE
LEVILES)o T1'4 CUmPuUNDS (u)
IDENTIFIERS; TH~i, FILMS. THIN FILMS5
LLECTRON I C (m)

'I STUOILS INCLUVE~.: PUS; IULE VAIkIATIO,45 IN THL
PHY~ilCAu STIUCTwIL ICHYSTALLINITY AN'D CRYSTALLITE
ORIENTATIUN) OF THE SLMICONUUCTIN~a Li:YER (CuS
AND C)SL) DUE T.J CHANqES IN THlE DEPOS1ION
PARANLTLR$S THE EFFLCT uN DIFFERENT OrK.LNTArIONS DUL
TU HEAT TREATME 14T; CHAN4ES IN RESISTIVITY DuU TU HEAT
TREAT AND DUPIN,; IMPROVEMENT OF IHLk UEPOSITION OF
THE BARIeR LAVtki' INVESTIGAToIN OF A BARRItR LAYER
U51I4G CUPPLr( SELENIUE; iEARCH FUR A FLEXIBLE (METAL
FOIL) SUBsTimATE CUMPATIbLE WITH THE FILM DEPOSITIUN
CONOITIUNSI I'NVtSTI'ATION OF THE POSSIBLE CORRELATION
8ETaEeN CRYhTALII'E ORIENTATION AND CR~YSTALLINITY TO
PHrIOVOLTAIC REbPuNbE; AND THE SPECTRAL
CHARACtLRjsrjcS OF THZ CDSE, COS, AND
CUSIE-CO ) PHUTOVLrAIC C&LLS (AUTHOR) (U)
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UNCLAS)SIFIED

~j~* i~O~T IBLIUCGNAPHY SEARLH CfJNFROL ND./s z~

AD-i9 J24
WHLcLLN Ai4D BHE~LLR ASSOCIATES dRANFOIO CONI

NE5LAHC1 IN Ck~w.LNICS AND MA(3NLTU-UPrICS I UI

.o~ 6e I V AHEELEN.(,.lWHELLRGsAmI
I4LPT* NU. 62 433
CONTRACT: AF32 616 e8i1i
MUNITuRI AR~L 62 4$31

UINCLAbS I F ILu r9EFONT

OtScRIPrgIIS; 0CRYUOaEtICSs *MAGi4ETIC PRuPERTILS#
*PARAMAGNETI(. MATLNIAL~o *QJUANTUM MF.LHANICS# *SINGLE
CRYSTALS, *SLJLID STATE PHYSICS. ATOMIC ENERGY LEVELS,
CAUMIUM COMPUUNDa, IMPURITI~s, LABuRATwRY EWdUIPMENT,
MATERIALS, MULECULAR SPECTIROSCOPY, OPTICS, PARAMAGNETIC
NE5ONANCLo SLLErIULSo 5ULFIDL5s THLRMOmETEkS, ZINC
compOUlNub IV)

IIESEARCH 11-4 fRYO(,Li4IcS AND MAGNETO-OPTICS,
MAGNLTU-VP11CAL AND MAGNLTIC SuSCEPTI81LITY RESEARCH
SYSTLM Ar THL AEnONAUTICAL RESEA14CH LAtiORATORIES,
WOPEv CDS AN&J SiS 5INGL. CRYSTALS AS ULTRA-LOW TLMPEHATIJRE
PARAMA(aNLTIC 5AL5s. PO$SIBILITY UP OBSERVING THE
MOLLCULAN SPLCYHA ASSOCIATED *ITiH IM9URITY-ExCiTON
COMPLExE!) IN CL'S A14U C)S~e.
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UNCLA5S5FIEU

UDL mEeORT 81B5IUGHAPHY SEARCH CUNTHOL N09 /LZZHT

Aid-294 U16HARLPHA4 CHEICAL (.0 CLEvELAND OHIO

LAR4E AMLA THIN FILM CALMIUM SULFIDE bOLAk CELL ARRAY

INVLS1IiuATIUN lUI

JAN 6 j IV SHINLANDoFmAo|kCHAEFLR.J.CoI

CONTRACT: AF43 6!m7 997bI UNCLASSIFIE) MEPOH7

DESCRIPTORS: *AUAILIARY POWER PLANTSD oPoWER SUPPLIES1

.SOLAR CELLS, ACCELERATION. CADMIUM COMPOUNUi OLSIGNI

LAMINATL-, PHOTOtLECTRIC CELLS (SEMICOi'UCTUR),
PHUTOTUBLS, PLASTICSo SHEETS, SHOCK REbISTANCE, SINGLE

CRYSTALS. SULFIDLS, TEMPLRATUREp TESTS, THIN FILMS

jSTOHA4E DEVICES) (U)

THE MAJOR FACTOg UA PNEVENTI C, CC PTA CE OF E

C 5 FILM SOLAR CELL AS P OTUVOL IC CONVER EN

FOR P C U ILLI MY POWER SYS EM5 is THAT IT 15 UN

ES UNPROVEN IN THE SPACL ENVIHO 9 T TI

6 OF HE C S FIL CELL UNDER THE CONDITIONS.OF

SPACE AND THE CUNUITIONS THA WOUL B NCOUNTEk 0 IN

GETrINGs ARRAYS INTO SP CE Ib E. PRINCIPAL U8.jEC IV
eCu NY OUJECTIVEb AR Tu IMPROVE THL P RFOR A CE

OF TH COS FILM LELL AN TO O 1 8 N

UNDER$ NgI 4 OF E FU DAM NTAL GOV RNING T E

)PENATIUN OF T 15 C LL* F ULL C LL EFFORTS *ERE

1AEWTEC ON THE U -|IiN OF CD5 FILM CELL ARRAYS ON

fABILI Y 5 u IE AND ENVIRONMENTAL AND PERFORMANCE T

STING AND Oil T t CONS RUC 10 OF C LL A ARRAYS

FUR HE UO.ITAL LVALUATIUN PANELS* A FINAL DESIGN

OF C US FILM CELL RN YS FOR HE QR8I AL TEST WAS

EVOLVED, ANO ARK .S OF THIS DESIG SUCCE SFULLY MET

REQUINE ENTb FOm B OCK ACC LERATIUN AND T

MPERATURE CYCLIN wITH NO DISC R ISLE ILL FFECT .

A STOCK PIL& OF LARkaE ARE CUS FILM CELLS OF GR

ATEN TH A CU V m 10 EFFICIENCY ,vAS tUIL UP.

AUTHOH) (U)
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U iNCLASS IF I u

UL)C (E1'ONT dISLIUGKAPHY SEARCH CONTROL No, /ZZZHT

AU~-29'4 ~JI
GLNLkAL ELEL-Tftk CO SYHACUbL iq Y

RLSLARCMi AN') iEVLOPMLNT FUR FILL') LFECT TRIODLS AND
StPALE CHAnt. LItMJTEU TRIOUEb U)I

AU~z 62 IV &dLANKqj9M*.TANrNAPURNoWsT.I
CuNTRACTl L)AJ6 U39CYOS6

U14CLA.'SIFILU kEPOKT

DLsCRIPUROS: oTRANt;IbT.JNS OTRIOUES, CADMIUM CIJMPOUNUSe
CLJATIN~xSo UILLLCTRICS, ELECTRIC FILLUiS, ELECTROPL59
MAL!')E~ MATLRIALSo MEASUREMLNTv PHOTOCONDUCT1 VIY,
kESIS:TANLE (tLECTRICAL)i SEMICONUUCTURb, SOLID STATE
PaHYSICS# SPACE ChARGLSs 5U6FIDeS, THEONy, THAN FILMS
(SroNA.1E OLVICE.S) fu)

IUENTIFIEKS: THIN4 FILM!)o THIN FILMS
LLLCTRUN I cs (
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UNCLASSIF IE&)

LIOL iWCrOjT 81i3IULGNAPHY SEARCH CUNTROL NO@ /LZZN1'

M'Ajs)L I'.PHhjENIA ARIZ

CUMPArUoL lECHi~IjLJLS FUR I~iTGNArEU CIRCUITRY (01

D.SCRIPfIwE NQTL: WUARTLNLY KEPOmT NO. 5
JUL 61 IV

CUNTRACI: AF 33ibib)-ag76

UINC6.ASIFIEJ KEFORT

ULSCRIPTONS: ( sMICNOMINIATURIZATION(ELLCTRUNIC5I I.
LAPMILVM LOQMPUUNDOj, CkyzTALSo Dl~.ELCTRILS9
LLECTRIC CURIKENT# fr.LCTRUUL5I FEASIBILITY STUOI~bo
MEASUREMt~Nis SEMICOJNLuUCTUR~ SPACE CiiARGESs
SULFLDESo II4LORY, TRIDUE5 (U)

ILENTIFXEhb; THli, FILM~o THN FILMS
kLeCTROJN ICt (u)

PRUCL.SS TECHNIWUC.S ji4 ;NTEGRAYLD CIRCUIT FABRICATION*
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UNCLA551F IELU~.
uUD- KNEi.~t 818IUGMAHY 5LAI4CH CQNFRUL Noe /ZZLHI

ADIO C''id UF AlILKICA PKINCLTUN N j pLFLN5E ELLCTRONIC
PHOUULTZ,

SULAR CLLL AF4NAY UPrIMIATIIN (I I

UEQ 62 Iv

UfNCLA3S I 9Lu KEFUxT

rJSCRIPTOKS: OCbRY5TALS, ePO*ER SLJP1LIEbo CADMIUM
LOMPLJUNO.'3 Ot.SIG, 1 Ei.ELTRILAL. PROPERTILSI LLLCTRONS,
FILMI, MANUFACTUlhi~a MLTHOLs, PHuTUELE(.TH]C CELLS
(SEMICUNiJUCTuRl , IPmOTOLLL.CTRic MATLRIALS, PHOTOTUMES,
P.LASTICSs IPRUTON!), IRADIATIUN DAMAGE, ROISTANCE
IELECT'N1CAL)i 5Eri1C.ONDw~CTONb, ' DLAH CELLS. SULFIIJES,
THIN FILMS ( ,TURAG& LEVILLS) (u)

IDENTIFIEH5: THiI- FILMS:, TH11N FILMS

LLLCTRUNICS()

50LAN CALL AR~RAY oJrTIMIZATIQ;4. RLSLAHCri ANu FABRICATION
P'HAS .5 OF THL 5 #VUrKr uhEiE U I HCTEu~ T0OAX05 DEMONSTRAT ING
TIIE POTENTIAL UP LAh~k1E AREA, THIN-(.ILM CADMIUM SULFIL
pMOTUVW.LTAIC iATt.NIAL5, IPOOL.TO-WLIG1 HT RATlu FOR FOUK-INCH
biaUAriE Cc.'..LS AF'PrUACHE5 ZU WATT5/Li.
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r U(NCLASS I FIEU

uODL IREFUNT BIBLuGHiAJNY )EARCH CLJNTRIJL N~q /LZZHT

A~IN FOHL CAMRI04t IRL6SARCI 6.05 L u' HA~JbCUM FIELD

MA~a

MAIMIZIN4 iHL. VR(FQRMANCL UF PH4OTCL.Oi4UC.TOIK5 (u)

N'S 6,J IV ANDERSONsWvM9.UdEo~aHo

U146At'51IELJ REPOR.T

OSCR1PTHS: *CR4YSTALS, *PHUTOCONDUCTIv ITY,
*PH'JTOELLCTNIC MATERIALS, *SINGLE CRYSTALS, CAD)MIUJM

cOMv'OU,40bt LECTrcIC CUHINLNTS, ELECTR~IC INSULATION,

~LLLCTRUOLS, HlALL EFFLCT, INSULATINa MAfERIAL5@
LAtdOATOrNY E"1UIPmijET, MANUFACTURIN(, ME(14005o

PMKiBABILITV, ES1bTA14CL (ELELTRICAL), %ELENIU.M,
SEMIC.01)LICTOI(S, iULIU STATL PHYSICb, SPACE CIIARGES1
sLJLF IDLSs TRANbILNTS U)

HALL EFFLCF MEASUILME.NTS IN INSULATOkSo A 9TItE-Or-FLIGMT'
METHUD Ok ;jTUDYI~iG CARNlLR TKANSPOIKT IN INSULATONS,

'aEAE'IAL ANALYSIS OF UN1Pw.LAR STEADY STATL 3PACE CmAKCmE

L.IM!TEU L.UIHNLNT'S Ili INSULATQH5# UR'aANIC SEMICONDUCTORSo AND
CDb ARE TOPI(.i IJvLSTIUATED IN PHO7OCOWDU:TO1
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UNCLASSIF EU

DOC HEPUHT SqBL5UGIAPHY SEARCH CUNrRUL NU* 'LZsmT

ALJ-29 b JUL)
HuN.Y.vEL.L IN~C Hui'iqiS MINN

LU* IINPL~ VULTALJL CUNvERSIUN (U)

aE 62 IV LINGLL,JUH14 1.ILONt .LJ0NALD;
RLPTe NU* ;6hU31
CLN[RACT: uAJ6 Oj9SC9L0dOU

UfNCLAbSIFIL R EiPOtT

OIL5cRIPTURS: OFv~ TRANSFORMERS, CAUMIUM COM4POUNDS,

CIRCU!TSi CHYOGENICSs UIODES, ELt.CTRICAL PNOPEgRTIE~l
LLEC rRUMLCHANiCAL CONVERlTER5, FEASIBILITY SrUDIES,
FELUOACKe HALL kEF4CTq HELIUM, LIQUEPILD 6ASLS, '.IwUID

METAi.S. NAONLTIC PR(OPERTIES, MAGNETOI1YDFODYNAMICS,

USCILLATI*RS9 PHO(OLLECTRIC CELLS (SEMI(.ONOUCTOR),
pHOTUELECTHI(L cA(ERIALS, POWER SUPiPLIEbt PUSM-PUIL

AMPIFIERS, SEMlCOJDLC1OikSo 5HORT TAKE-OFF PLANES,
5ULFIOLSs bUPhERCONuUCTIVITYI SUPERCON4DvCT0NSO T'iLOeY (U)

luENTIFIENS.' CNYOTRL)NS, VOJLTA(IE CONVENTERtS,
TUNNEL UIUDLSs MAGNLTuRLSISTlVE POAR.R CONVERTERS,
PHITORE-jisTIVE PiE' CONVERTEtt~oA LITLRATURE
5EARHr kVAS MADE TO UETEXMZNL ALL KNOWN METHODS OF
PU*LR CU.NVE'SICOi AND TO OBTAIN 13ENFORMANCL DATA ON I

TH'EE mLTHOLIS Afiu DATA ON TIKANSUUCEN uEVlCE * THE
FOLLO.VII4(a AFPOACHE. *EmE INVLSTIrWATEU IN OLTAIL.,
TRiAvSISTO4 APPRUACH; TUNNLL DIODE AIPROACH!
ELECTROMECHANICAL APPROACH; HALL EFFECT
APPe.OACM; MAGNETURESISTIVE APPROACH;

SUPLRCONOUCIIVE APPHOACh; PHOTORESI$TIVE
APPr(OAC~i. CALCULATIONS HAVE BEEN mAuE~ To
UkLRmIwE INANSUOCEN REQUIRLMENTS FOR EACH APPROACHo
VFjRMULAb HAVE BLEN DERIVED AND CALCULATIONS MA~t
VJIICH DLTL.RMINE THE RESISTANCL RATIOS NECESSARY

BETOELN THE SOFF9 AND 'ON' TRANOUQERS IN A PUSH-PULL
CIRLUIT TO AC~HIVE ANY GIVEN EFFICILNICY. THISI
INFORMATION HAS 8LEN USLD TO UETEHMINL REWUIREMLNTS
AN4D FLAbibiITY OF VARIUOS APPRUACHLS, (AUTHOR) (U)
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UNCLASSIF IED

UDC REPORT BIULIUGHAPHY SEARCH CONTROL No*. /ZLHT

AU-296 '44U
= GENLRAL ELELTHIL CO SYRACUSE Nq Y

pHO.0NbNlJUNUN INTERACTION IN CRYSTALS (U)

NOV 62 1 V
CVNTMACT: oAJ6 039SCd72O9

UNCLA~oS1FIEU REPORT

01 5CRIPTOXS: OPHUNUN'2, ObINGLE CNYSTALbs *SOLID STATL
P.HYSIC~i, CADMIUM CQmPOVNuSq CRYSTAL LATTICES, CRYSTALS,
LLECTRUMAJNlLlSq tXCITATION, GERMANIUM, MAGNETOSTI4ICTI V&
LeMENTS9 IIICRONAVLSo PILZOELECTRI. CRYSTALS#
PRUjPAGATION9 QUANTi, SILICON* SULFID~s, TELLURIULS IU)

THE GENLRATION, PROPAO.TION AND INTERACTION OF
PHiOiqONS AmE STUuICD WITH EMPHASIS ON THE PHONON
INTkRAC[IUN.' IN CMYbTALS* THEORETICAL CURvE5 aA5EJ
ON' THE )ELE.TIOq R(ULE$ HAVE OLEN DRAWN FON THE
VARIOUS MUOLS Of QPLRATION FOR PHONONPHONON
IrTLRACTIUN IN bOLIiJS, THEY ARE ANALYZED *ITH
RLGARU TO THlE VARIOWS TYPES OF PARAMETRIC
liiTLRACTION , THAI' AKE PQSSIdLE, EXPERIMENTAL
RESUITS AiiD OOSLNyATIUNS ARE D15CUSSEU PERTAINING TO
PmONON 4NiNAT~vN AND ATTENUATION IN VARIOUS TYPES Of

SIN'qLE (RYSTALS, XtPEIMENTAL STUDIiS INVOLVING
THE SEARCH FOR4 iHONUN li-ITERACTIUN5 ARL REPORTED*
(AUTHOR) (U)
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UNCLASSIFIEU

UDL. riLe~UwT BIBLIVGAP.HY SEARCH CUNrRUL NU. /ZLHT

RCA LASSb PINCETW4 14 .j

EVAPONA1EU IHIN FILM LEvICE5 (u)

CuNrRACT: AF19 6i vIMt.K,1KN..

UNCLAiSIFILU REPOmT

DLSCRIPt0h$: CADMjIUM CUMFUUNL)Sp CAIPACITANCL9 CRY5TAL
)TRULTUNt~v EL.ECTNICc INSULATION, ELECTRICAL CUNDULTANCE,
LCT9ICAL IMPEUANCE, LLE.CTNOOLSs LLt.CTRONIC S*ITCMESO

EVAPJRATIUqild GATL.S (CIR~CUITS)@ HALL LFFECTs MATHEL4ATICAL

ANALYSIS, PRLPARATIOWi, PNOCESSIN(it SLMICUNLJOCTINb FILMS,
S)EMICONDUCrQW ULVICESI SULFIUE5 (U)

IUE;qTIFIEMS; THIN Fl.bMt, THIN FILMS

tLECI RN IC5 IM)

EVIUENC. IS PRE-IL0TLD TO SHO* THAT 11*. LUMINANT
tCLIRNENT CONTROL MECHANISM IN THE INSULATEOI.aATE

CADMIUM SULVIIJE TH4IN FILM TRANSISTON ITFTI IS
CorwUuCTIVITf MOWULATION IN THE SEmiCONiDUCTOR BY FIELD
EFFLCT ACTION o1f rHk. (ATE. THE CHARACTERISTICS OF
THE CUP6.ANAR-EL,.CTRVDE TFT HAVING OVER~LYING

1'OHMIC'' CUN1A..15 mEmE DEMONSTRATEO TO BE
EwaUIVALt.NT TO TH EARLILR STA4GERLD-ELECTRODE
STRUJCTURE HAVINLs UNUERLYINGj GULP CONTA2-TS* THE

F MEASUREU UNIFT MQbILITY AS CALCULATED FROM THE RATIO

OF TIAN5C0NUUCTANCE TO INPUT CAPACITANCE MAY BiE
EITHER MIC.MLR ON L~oWEN THAN THE MLASUftED MALL
MOBILITY uEI'ENDiNLu UPON THE METHOu OF PREPAd.ATIIJN OF
THE SEMICONUUCTUR FILM. AN INCRLA5E IN THE. MALL
MOBILITY AS A FUNCTION OF POSITIVL G~ATE BIAS WA5
FOUND, (.ONTNANY TU PREDICTIONS UAbEL) UPON THE EFFECT

OF 4CATTERING AT THE SUmFACL OF A HOMOGENEOUS

SEMiCUNUUCTUR* TESTh UN VARIOUS PROCEbSIN.
PROCEDURES ANU CLECTROOD. CONTACTS .aERL CARRIED OUT
FOR CADMIUM SOLFIU. AND OTHER MATLRIALS PuTLNTIALLY
USEFUL FO'4 IFT IAdRICATIUNs (U)
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UiwCL At)S IF I ED

DOC NEIeWRT ISIBLIUGNAPH1 SEARCH COJNTROL N~e /ZZLH7

lIT RLSLARCI If63T CMICAUaO ILL

UWiCtOLtAD IN DET&CTOm F~m THE. TEN micRUN RLGION (U)

FEd 63 3p 1 bENPAN,'*ILLIAM Dal
Rk.PT* NO@ izUG IW A
CONTRACT: NOw-62-0751

UNCLAbSIFIED KEP08T

OLr'.CRIPTOMS: OCRYSTAL. DETECTORS, *INFRARED DOLTCTO45,
9INMAREU RAVIATION, OPHOTOCONDUCTIV ITY. AUSURPT ION,
CAOMIUM COMPLJUNDS, CHYSTAL LATTICE DLFLCTSo (RYSTA6
LATTICES, CRYSTAL STRUCTUREs CRYSTALS. ELEcTRONSo
kLECTROSTArICSo LNER'aY, IONIZATION, OPTICAL EQUIPMENTs
PHOTOELECTRIC MAri.l4IAL~s SEMICUNDUCTORS9 SENSITI V3TY.
SULFA DES (U)

UNCOOLED ItR AETECTL1R FOR THE TL.N MICHNad REc410NI EXcITONS IN
CADMIUM SUL.FIDEo
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UNCLA151IF IEU

*uuL 8EeQNT HZULIUGRA~4Y SEARCH CUNTHOL Nue /ZZZHT

LULJVAIN LjjLV (UcL~uIUM)

PiiOTU-MA~irL70-Ej.kET.IC STUDY UF Cus SINGLE CRySTALS

Ftj 63 1 v 6YCI,ANiDNE;
HNjr- NUSa 5
CuNTRACT: AFol U~a2 166

Q.idCA15IFILL)J 'EPONT

OD.5(RIPrcmJ; *UIjmuT$, *C.ADMIUM CUmPOUND~o
*SMC~oCV~ CRYSTAL LATTICL DEFLCTS,

EtLECTRJMAGNLrXC FILLLDS, FOILS, MAGi4ETI.. FIk.LuS,
PN(JTULE6TRIL~ MATENIALS9 PHOTOGR~IAPHI1C ANALYSIS,
V'QLAMIZArIUNs S1ivWLEI CHY~tAL5o SULFIUEJ (U)

g-HaTU-ilAILTUJL.T~jC STUDOY OF CUS 31N'GLE CRYSTALS ANO

MOLLS.O 81 FOIL$*
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UNjCLAS5jF IEUI
UDC. IKI3IT BIBLIJGaNAtHY bEARCI4 CON(ROL NO, illLHT

TkXAS INSTRLJMENr 3 IW~C DALLAS

MAILRIAL PR(JCESbIilG AND) PHENOMENA ifNVLSTILATION OF
FLJN(TIQNAL LECTIIUNIC BLOCK$ (U)

FEI 863 IV JONNsRiOLANUj E.ISANGSTEHNIR.Csl
PHIPP~,(.MARLES He;

RLPTo NU* UJ8 63 d7

CUNTRACT: AFJ3 bai 9196

U14CLAbSIJF ILO NEPOIRT

DLSCHIpTONS; OINTI6RATLO CIRCUIbo *MO6ECULAAt
tLECrRuNICSo ARtShIDSs CADMIUIM COMPUU'dDSs
CAPALIrON5. CRYSrAL 4RUNIN, DIFFUSIoN,
uIUOL5.S4MICUNI)U(TuNio , OOEZES, EPITAAIAL
(ROWTHe FILM:)# (,iL61UM CUmPOUNuS. LlaHfo
MANUFACTURIN4 ME1PWDbg RLSISTANCE(ELECVRICAL),
bILI(.ON COMPUUNDb, SULFIvjES, VOLTAGE IU)
IENTIFIENS: .THri FILmS, LLLCTRIC PUTg.NTIAL,
THIRk. UIME~iSIO'J*L ARRAYS# THIN FILMS ELECTRIONICS fUl

uAAS EPI1AAIA. U&PuSITIUNg SIOZ MASKNta,, DIFFUSIUN
FRLJM SIUd FILMb INTO GAAb; STUDY OF M1I.H RE.STIVITY
MECHANISMS, VOLTmfL k LtAKUO*N ACROSaS TsilN LAYERS, MAAIMUM
COMPUNtriT PALKINQ J L)4IITY, PNEPANATI(JN OF SINGLE CRYSTAL
COS ANU 614H1N PNLUILCIN4 Cl400L5.
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U NCLAS 5£F I u

OUL NEe'ORT BIBLIUGHAPHY SEARCH CONTROL NU* /ZZZH

LI~r'ARY 0 ;;ONGmt~i$ WASMINfiTON U~ L AENOSPACE TECw.40OGY

ELEC.TRIt.L cOULCrTIIY AND HALL EFFECT IN
SLMICUNULJITiWR! .41TH LUOPS OF EXTR&.MA lU)

WE', 61 IV PEPkLITSA.B.V.1POKATILOV#Yc. Pei

UNCL.AbSIF1ILJ rEPONT

* hLSCRILPTORS; *5L.iIco.iovCTOR59 CAOMIUMI COMPOUNiD5,
CHYSTALSo LLLCTRICAL CuNuUCTANCE, HALL EFFt.CTo
r(ELAAArzU14 TIMEg h.JLFIuE5I
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UNCLASSIF IEL)

UDL W~eUIT BIBLI0(INAPHY SEARCH CUNTRUL Noe /ZZZHT

HANHJHAIA CHEM1ICAL CO0 CLEVELAND OHIUJ

LAR4aE ANEA THI1N 'IL" .ALMJUH bULFIDE ZOLAN CELL ARR~AY
r4 VEST! aA TI UN U I

MAN 63 IV SCHALFERJ.CsI"OLFFoa.AeINILLEokeI
COQNTRACT: AFJ3 667 997b

UNC6Ab!;FICO kEPOXT

DtScRIPrOi(S: OCAUMIUII COmPOUNDS, 0506AN CELLbe *THIN
FILMb (SIUNAO3C Dt.VICLS)i ACCELfLRATJONq ACRYLIC NR.SINbs

I (OATINhaSt COPPER, CRYSTAL GROWTH, CRYSTALS,
LLCTRUDLPOSITION, EXPERIMENTAL UATAl FILMS@ GLAbS,

(aULD, LOADIN'I 4Nt.CIANICS)i MANUFACTURlING METHODS,
MOLYdDENUN, NICKLLe PLASYICS, SHOCK RESISTANCE, SILVLR9

SOLAN PANELS, SONAR~ SOUNIU ANALYZERS, SULFIDESt
TESTi 4U)

IUENTIFIERS: THIH FILMS (M)

LARGL-ARLA, THNr-FILM, CADMIUM SULFIvE SOLAR CELL ARRAY
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UNCLA5SIF! ELI00O. HEPUNT B8IUGNAPHY SEARCH CONtROL NO. /LzzHr

NATIONA SH RtA.ISTEN LO DAYTON UHIO

FLAaJIIlTY INVLSrl~bATIUN OF CHEMICALLY SPRAYED THIN4
FILM lPHuTUVULrAaC CONVENTERS. e

DESCRIPTIVE NUTE: XqEtT. FOR I FEB 62-JAN 631
MAN 64 Ip CHAMBEHLINR.HISKAHMAN,

.1.5. KUUPMAN4,U)L. :FLAKELYL.E. 1
CONTRACT: AF 33 o57 7919

TASK: uI7JuI
MNITuPU ASO rukaa 223, V0O 1

UNCLASSIFIL) HEPUNT

OESCNIPTOnSb: *PHUTJELELTNIC CELLS (SEMICON

UOCTOR), *sLr1ICOaQUCTON FILMS, *SOLAN C.ELLS,
CAUMIUM CUMPUUi'dDa, SULFIUES, SeLENIDES, COPPER

COMPOUND), SOLAR RADIATION* SPNAYS, THIN FILMS
(STONA6C DEVICES), VAPUR PLATING, FEASIBILITY

sTUDIES. (U)
IUENTIFIENS: THIrj FILMS, THIN FILMS
LLECTRON ICS (M)

THE OdJLCTIVLS 4,tAE. 11) TO DEMONSTRATL THE
FEASIbILITY OF FAdRICATING A THIN FILm PHOTO VOLTAIC
CUNVENTLN U)ING A CHEMICAL SPRAY PRUCLSS FOR THt.

DEPUSITION OF Tnt. ACTIVL. ELEMt.NTS AN'D (2j To
FABNICArL FUR OLLIVERY SIX EXPERIMENTAL CELLS, FOUR
USING CuS AND T..u Ub!NG( CUSE AS THE N-TYPE.
SLMICONwUCTING LAYER. RLSEANCH HAS SHORN TH6
FLAS1dILITY OF FABRICATING PHOTUVULTAIC CONVERTERS
USING THIN FILMa uF CADMIUM AND CUPPEN SULFIDE (s6
MICnON AND .06 riICRUN RESPECTIVELY) AND HAS SHOWN
THAT THt. vEFOSMt IN PROCESS USLI) 15 APPLICADLE To
LARUE AKEAs mULTIrL. LAYER (COS Cu5E-
CUta) CUNFIuURATIUN ,, SOLID SOLUTIOnq iCOIS,
SE)-CUZ)') C&LLS, AND CONTINUOUS LINE.
PROUUCTIU4. THh.- RiE'.EARCLH HAS ALSO SHOwNq THAT A
HETEROGENEOUS JUNCTION PHOTOVULTAIC CONVERTER CAN BE
FuR'4EUuSI5N4 COS ANP CU4S. SIX (4!

CUS AND 2 CLISE) CLLS5 OF 16 SW IN AREA *ERE

FAGN1 CATED FOR iaELIVL.RY. THE FUUH COD) CELLS
HAD ANi AVERAGL tFFILIENCY OF * AND THE TWO:CUSt CELLS HAD AN AVERAIZE EFFICIENCY UF LESS THAN
.Uia. Tnt. EFFICIENCIES OF THE FOUR INlH SQUARE

CELLS 00 NOT INLJICATE THE POTENTIAL OF THE CHEMICAL
SPRAY PROCEbS SINCE CUS CELLS OF ONE SQUARE INCH

WERE MAUL WITH led% EFFICIENCY AND CDb CELL) OF

ONE SWUAKLt CENTIMETER WERE. MADE WITH 4.51 (U)

UNCLASSIFILO /ZZLHT



UNCLAS5 IF d

ouc REP~ORT 01861.UGNAPHY $EARCH CONTROL ML). /ZZZHT

LAOURATUII'E UIJiFHA HRU~jE TECHNIQUE ET APPLIQUE QIF.SUH-
YVETTL (FIRANCL)

STUUY OF TML 'RAuIATIVE RECOMbINATION uF FREE
CARRILHzi IRUDUCLU BY ELL.CTRON BOMbAKDmENT OF CADMIUM
SULFIDE, U

64 2vp PE GAALi.sILLk.5 I
CONTRACr: N6 %S 2/Z2U

UNCLASa5IFI~u RtEPORT

DLSCRIPrOH$: *ELECTRON BUMBANDMENT9 0LUMINES
cENCE, SULFILDES, SLMICUNDUCTORS9 SOLID STATE
PHY51IC~g LACITATIO~, ImiPUR!TIES,. IONIZATION,
CRYOL'ENIA.5l CALCIUM COMPOUNDS, (u)
IUCNTIFIENS: RECutIWINATION CARRIER59 (U)

STUDY OF THiE RADIATIVE RECOMBINATION O FREE CARRIERlS
PRODUCL.D BY bLLCTRONIC BUMbARDMENT OF cAoMIUM SULpHIDLO
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UNCLASS IFIEi

OUL '1EeUNOT bIBLIOGNAPHY SEARCH CON(RUL NO* /LZZHT

AU~-907 t;2:
HARZHAR CHEMICAL CO CLEVEI.AND OHIU

LARkjE Ap(EA THIN FILM C.AUMIUM bULFIDIE bOLAN CELL
AHHAY INVLsrIrWAIIUN, (U)

DLSCRIPTIV. N'JTE: wUARTERLY TECHNICAL PROGRk.bS NEPT. NO,
39 15 MAR-03 JU14E 63o

JUI 64 Zbp 5CHALFRJCm1UmRICkjm.j.1

HILLE.oNo I
CONTRACT: AF33 6D7 9917b

'piOj : d 17 3
TASK: 8173UI

UNCLA.'SIFIE) AEPORT

Dk.SCRIPTONS: *SOLAR CELLbs mA-HAY )IFNACTIO14

ANALYSIS* CRYSTALS, CAU~MIUMm SULFIUE~vo PHOTO
(,RAPHIC ANALYSIS, X-RAY PHOTOGRAPHY, PuRIFI
CATION, OISTILLATIL)NI SEmICONDUCTING FILMS,
SULFUR, uoOES (bErIIC0NOUCTOHI, LUMINE.'CENCE,
CADMIUM COMPUNDb, MICHOSCORY. (U)
IoE~qTIFIEKS: THIN FILMtS. THIN FILMS

~LCTRUNICS()

A Sol* rHIN-FILPI CELL WAS PRODUCEU ON A 1 114o X
I IN.@ Sud3TRATEo THIS RLSULT COMPARc.S FAVORAdLY
WITH THE. MAXIMUM EFFICIENCY OP i#'% REPORTED F'Ok A
SIN4L. CRYSTAL COs CELL. A PROCEDURt. F~OR VJP

GRADII46 LO* EFFICIENCY LELLs TO THE AVERA(AL
EFFICIENCY LEEVLL WAS ALSO UEVELOIPEot A NON
DESTRUCTIVE X-RAY TLCHNIQUE WAS USED 'vUCCESS FULLY TO
PHOTO(aRAPH UISLUCATIONS IN SINGLE CRYSTAL COS.
THI$ PROCEDURE P.RMISES TO YIELD A FUND OF
INFORMATION. EFFoKT5 To PROUUCE A1N UJLRAPUR.
COS BY DISTILLATIUN OF THE LLLMENTS AiwO
SU85EWULNT HEACTION Is UNDEHMAY, WORK WAS CARRIED
ON IN THE ANALYSIb OF TH~E I-s' DATA ANO SPECTRAL
RESPONSE IN AN tFFONT To CATALOGa THIS DATA IN THE
FORM OF As THE eRLSENT LJATA CAN BE IN AN EFFORT YQ
CATALOG THIS DATA IN THE FORM OF A MODEL. THE
PRESENT UATA CAr4 tiE MADL TO FIT A P-N JUNCTION k4ZTH
FIOTOCONDUCTIVE tiERIES AND SHUNT RE51aTANCEso SOME
REJECT ISHOKTEDO CELLS wERE STUDIED AT LOO
TEMPERATURES *HtRE THL I-V CURVE BEGINS To
RLSEHMiLL A dACK AARL) DIUDE. INJECTION LUMINESCLNCE

~WITH VERY LUW CUNVENSION EFFICIENCY WAS ObStVI. 61~TH
THE RAOIATIUN LYING li' THE BANU BLTvvELN I AND 1.5 EV 0
(AUTHOR) (U)
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UN CL A SS IVFI F:

ODL HEIPORT BibLIUGNAPHY SEARCH CONT'ROL Nus /ZiHT

AU-'Id '479

PIIILCU ,.OiKP BLU. BLLL PA

THIN FILM ALTIVt uEVICE~v lU)

UL.SCRiprIVE NUTE: wUARTENLY I4EPT9 NO. 4os ZZ 5EP-22 Ott

LIEC 62 IV bPMATTvJAME5 Pot
CONTRACT: UA4$9 Id6URL)Id56

UNC6.AhSIF1IE MEPORT

DLSCRIPTOKS; teStMICONUUCTING F16MSQ SANONICH
CONSTRUCTION), (*UIOOES (SEMICONDUCTOR), METAL
FILM~i, (OTRANSIbTURS, MiTAL FILMS). PHONONS,

ALUMINUM COMFOUNUij, UXIOLSo INDIUM, CALIMIUM

COMPOUNDS, SuLFILs, CAPACITANCE. VAPOR PLATING,
IERMANIUMs DIELECTRIC PROPERTIES, TE5T EWUIPI
mE'JT iELLCTRUNIC$), QN~s PHOTOSENSITIVITY. (U)
II)ENTIF1ENS: THINi FILMS@ THIN FILMS
ELLCTRUNICJ (U)

TtiE USE OF wVAPuJNATLO, MATHER THAN TH*.RMALLy GRovrj,
LAYLRS uF AL203 HAS ALLLVIATEQ THE 5HURTING
PNOdLEm IN THE MEA TUiqNL.L LMISSION DEVICE. HIGH I
114PUT IMPEDANCE DEVICES SHOWING TFKANSCONDUCTANCL

* VALVJE AS NIGH As 1?50JOU MICRO MHUS HAVE BEk.N
r OaTAINFEu IN THI~p vvAYs A TENTATIVE LWUIVALLNT

CIRCUIT FOR THE DEVICE IS PRESENTLD. sTuoIEs OF
THE CUNuUCTION PROCESSES IN CUS-AL203-AL
OIOUE5 LUwTINUE. THIN FILMS OF CDS SHOW~
RLSISTIVITILS OF APPROXIMATELY 0.1 OHMMCM. MOBILITIES
OF 10 C11 SQUARE/V-SECo AND CARRIER CONCENTRATIONS
OF 7 A 10 Tu THL 18TH POWER/CM CUBELD. (AUTHOR) (U)
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UNCLA55IF IEu

UDCL NLPUNT BIBLIOGRAPHY tSEARCH CUNTRUL (dU9 /ZZLHT

Au-$Ud 664
GENt.RAL LLELTRILC. o SCHLNLCTAUY N Y

SLMICUNvUCTUR OLVICL LOiCEP1S, (U)

E 63 6die HALLpH@Nq.
RPT. NL. ,jRJA
CONTRACT: AF19 69b 3.49
PROj: 4i6UO
TASK: 46u~u4
MCJNITuR: AFCr(L 63 12U A

UNCLA )SIIu HEPOkT

D&SCIPTORS: (*SLIIICUNuUCTOHSo 5CILNTIFIC HE
!aEAR(.H)o CADMIUM, CAUMIUM COMPOUNDS, SuLFIDEs,

IELUIUIEp ALUM~IjU14 ALLOYS, ZIiqC ALLUYbp
NYSTALSI LUMINEjCLNCE, LASERS. GALLIUM ALLOYS,

ANTINIOwY ALLuYis, ANSLNIDL.S, HIGH TEMPEIAATUmE
RESLARLH, LLLCTRILAL PROPERTILES, Sc.LENIDLS. (U)

IUEi4TIFIENS: HALL liEASURLMENTSe (U)

THE Cu-LU5 6.IWUIUU5 WAS MEASUHEO) bETAk:EN IOU

OL. Ij~c.E ANO 12zU DEGREES C. IN THE LU*-
TEMPENATURtE RLGIo4, THE LIQUIUS HISE4 EXPU14ENTIALLY
WITm TEMPERATtJRC -IMILAH TO THAT UB$ERVED IN Ill-V
SLMICUNuUCTLNG COMPOUND SYSTEMS. A NFAv ELECTRI

CALLY AiLTIVL DEFE.T CLNTER, BELIEVED TO BE A NATIVE

UOUOLLr ACCEPTOR(, ,AS OBbERVED IN LOS. IT $MOOS

IDENTICAL BEHAVIOR TO A CENTER CONCURRENTLY OBSERVEU
114 CUTE IN TRSLBRTR.THEbE CENTERS AkE

FURME U UR114G HLAT TRLATMENT IN A CD ATMO ,PHR~E
THE CLNrERS ARE SIMILAR TO THE UCUBLE ACCO.TOR
CLNTERS OdSERVEw :N GE IN THAT THEY StCOM. VERY
EFFLCTIvE HULE TH P$ AT LUN TEMPERATUmE5,

(AUI H 0. R1 U
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UIJCLA 35 IF F EU

LLL HEI'ONT BIBLIOGRAPHY 'EAHLH CO.NTROL No@ /ZZZHT

Au-4ULr 10O

GLNLRAL EL%(,TRIL~ CU SYRACUSL N Y1

F~cILU FFLC TRIQOE~ ANU SPACE CHAR(3L LIMITED
TRI UD .S. (

DLSRIPIVENOTE: *4UAR.E.NLY HEPT* iD4o ' is DEC doi-18
FL6 63.

EUi &J 67 LANK( isJ m. [rfANTRAPORN
he. iRLILNIARTZ or;* Ko ;WiLlIS ,a. Le
CAHILLM. E.

CONTRACT: UA..6 OJ9YC9U7bb
PROJ: 4'AY9 21 UOJ

UNCLASIFEI.o REP'ORT

DSRProNS; *TRAN )15TUR~, Q.3E1ICONDUCT;N FILMS,

MANUFACTW.JIN(I MErHDL'$, ZINC ALLDY51 OXIDES,p CAUMIUI ALLOYS, 3.JLFIDE~t VACUUM APPARATUS,
VAPOR IPLATING9 SNN~DACH ONS~nucrIUNs METAL FILM~s
AGIN'3(MATLRIALS), SOLI1) STATL PHYSICS,

SEIt)TAN(EZ1E"TRjCAL), HALL EFFECT,
PIOTOCUNUUCTIVITY, SFACL CHARGES, ?MOLELULAH

IIUENTIFIENS: *TH4IN FILmSx FIt Lu EFFE.T
TI4ANbij~iu.JR., SPAI.L Cr1Al'~ LIMITED WEVICESs THIN
PILM LLLCTRLNICh (U)

FSE. Ei-FLCi TNIO~jEb. A UETAILEU CONDUCTION
MECHAN1Z3M FOR THIN-FILM FIELD EFFECT TRIOD)ES 15
PRE:3ENTt.D, NEA LAPEKI~iEr4TAL FINOING) ,)EEM To

I" SLJb6rANrIAt Tt TRAP-EmPTYING MECHANISM@ THE
RiE5UL'S Ut: VAINYINU !3lo AND COS THICKNLSS IN
FIL.VfFt.Cl TNILIDF.) ANu THEIR EFFECT Oil u.EvIcE
PERFORMANCE ARE SHO.whNc kFFECTS OF DEVICE AGiING,
AND ELELTtIOUE COUJHL.UNATION5 01N DLVIC. PERFUR MANCE.

THE REQIiREMEIWTb FOR RODUCING SPACE LHARGE

ARE ALSU vICUE , SPEVI CIARE L.IMIT EQ TRNDES

CADMIUM SULF IDE IMPOVEmENT@ A POST DLPOSITION
TREATMENT OFCALuMIUM SUJLFIUE FILMS IS OUTLINED ANUJL

PESLLTS AKcE rRLNic.D.U LINC OXIDE MATr.RIAL
mPK~OVEMENTe TIHc LIFFICULTILS EVA PuRATIO;4 OF

ZINC L)XIOL AR uIhCUSjEU ANL, THE RIE SULTS OF THLSL
EXPLRIMt.NTS A'IL PiRLzoENLU9 tAUTHON) (U)
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UNCLASSIF IL.

uDC REt'U&T 8I8LIaNHAP'MY SEACH CUNfROL No* /ZZZHT

AU-409 4$7h
TLAAS 1iiSTRUmfrNTS 1rqC DA..LAh

MATLRI AL PkUCLSb!l4(j AND FPEW~dOMNA I NVLST I tA. : 'JN Q1
FLJN,..TIONPL IMLLCTHUNIC BLOCKS. (u)

4~SCFIPTI-ik NLJTE: WUARTERLY PRU ;ESS fiLPTo Nu, 3, 1 mAR-
31 14AY 6.3,

MAY 63 IV JOHNSONiKOOLANu E#.SANGSTEH*
N4Cm:PHIPPSoCHNLES He;

RLPTa NO- 08 63 dO
CUNTRACT; AFJ3 6 a7 9196

UiCjAbSIFjt R LaEPORT

DLSLRIPTUKS: (OMULL.CLLAN ELE.LTHONICS9 tIANU
FALTURiIN~a ilErNUD.4, I.SEMIC01NDUCTING FILMS,
LPITAXIAL GRUATHI, I*EPITAI.IAL (GNO*TM, MOLL.CU

LAN ELLCINONICSJ, SEMICONDUCrOR5, b1L1C.ON
COMPIOUNbo 0IOA:Ou.S, GALLIUM ALLOYS, ARSENIC
ALLOYS, U.IFFUSIuINJ, VAPUR PLATING, vACU'JM AP~
1-ANAfUbo PIOTOELQ~rRIC MATERIALS, IFHOTJSENSI
TIVITY, l'HC5HURjb ALLOYSt IMPURITIEb, ZINC,
JNUN6 CHNOMIUM, LLECTRICAL PROPERTIES, CAPACI
TONS, TEL.L-iRIUM, ALIMIUfl' (OMPUUjIDS, SULFIL)ES,
INUIUM, lRAN.')5TuRS, DIDOES ISLMICUNULTURI.

(U)
IuEs'JTlF!EN$: OUPIwit 196s. (I

GAA,-. LPITAXLAL ,jLF041TIUN TLCHNULUGY ovAS OPTI
r4IZLU lu INLLUDL L.FFEL.TS OF SLEU uRIErNTATIUN, VA POR
SiRL.A' L.OtiPLSIT1U.io rEMPERArUNEp ANIJ THERMAL
GNA.JILNla DIFFUSION OF ZINC FROM UCi"Eu $102 Is
WiLLL. CHARAC-EiRIZEO ANU 15 LJSEU NOUTINLLY9 WORK U14
DIF~uS)IJN OF TE ANqD A UOUBLL UIFFUSf.O TRANSIS TOR
STRU~rU4 WAS STAHT~o VOLTAGe. aREAKDU*N FQ

PREI'ARAIIUN AND jiDIUM OIFFUSION FOR bURFACL
TIIEATME14T O HNj3 RESISTIVITY COS AKE ROUTINE,
A Cui41RjALNbIVE ANALYSIS OF THE PHOIOCAPACITOR IS
PHLNEN.Tr.). tAAStX)P(l-X) *AS PREPARLD
FuR ALL VALUE5 UF X9 ADHERENT LAYLRS OF GAP
HAVL dEQN Pm~UUE ON A GAAS SEED BY OSE OF AN
INTL RmEuIATL LAYER~ UF GAAS(X)P(1-x)o
(AUTHUR) (u)
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UNCLASSIF lEO

ODL XEPUNjT UbLIOGRAPHY SEARCH CONTROL No. /SZLHT)

AU-41II 38J
iv DAVID SANNgOWF HES LANCH CENTLR PRINCETON N ~J

M AKXI MII Z14(a, HLE kEFURM A 1CL UF PHO0T OLONOUCTOHS.I U)

ULSLNIPTIVE NJTE: FiliAL REPT~o lb bEt t2-1,. MAR 63,
APR 63 6aP ANUERSUNW.M*iUNEE8ENA.B.I

UWRL, NLRtJ*IMARK,Po.
CU14TRACT: AF19 6u't 8453
PKOJ: PROJ '$008

TASK: 46U80'$
MONITuR: AFCHL 63 14

UNCLA )SIP LLU ?EPONT

DLSCRIPTORS: (OHA&L. EFFECT, MEASUREMLNT),
Io.'ELENIUN, HALL EFFLCII. PHOTUCUNUUCTI'IITY, A-
NAY PIFFNACTLON ANALYSIS, SCATTERING, LEI IRONS,
URIFT, ELECTRON uEAMb, ELECTRONIC EQUIPMENT,
EL.ECTRUMLTLRo VACUUM APPARATUS, EVAPOR.TION,
(QPPER COMPOUNDS, LAUMIUM COM POUNDS, bULVIDES,
CRYSTALS, IMr'JNIT:LS, P'HO TOMICRDGHAPHy,
CHEMICAL ANALYS1s, VALLNCE, PHOTOELECINIC
LFPECT. (Uj

HALL EFFECT MEAaUREiHENTb FOR PHOTOGLNLRAhLD CAR
RIEAs I1i VITREOuS 5L SHUA-ED THAT N-TYPE PHOTO
CONLJOCTLVITY PRLDLJMINATLS IN ILLUMINATED LAYeRS,
WHRILE CJRRENT la CANRIEV MAINLY By HOLES IN
ONE ACITLO SL. THE ELECTRON MOBILITY I 5 0.32 PLUS
Ok t'IINUb) U-1 CM SwUARCO/V S. 7ME FORMATION OF
PRECIPIrATE-, UP ACCEPTOR IMPURITIES 11" LARGE C0s
CRY3,TAL) HiA' BEL1N LLMONbTRATEU FOR COiNCENTRA TIUNS AS
LON Ab i A 10 To THE -*t THE UPPER LIMIT FOR THC
5OLdJ :LrTY UF Cu IN CUSo CU ANO AG
5OLFXOEZ) EXIST AS RUDS AT LU.a CONCENTIIATIONbe AT
CUNLENTRNAIIUNS fiLAN Its CU FORMS LANGE UISCS.
AU SEGHLGAT6S A3 VIEAA.JOSAL PLATELE.TS UP ELEMENTAL
AU. IN4CLUSIONS N4AVE A PARTICULAR ORIENTATIONq

*AiTri nEiI'ECT 10 THE C-AAIS OF CUSs
(AUTORI (U)
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UNidCL A51 FSE U

UDC R(EPORT BIB610iIkAPHY SEARCH CONIROL NLu. /ZZZHT

Au-'413 667
HUGHE5 rOUL CU CULVL.R CITY CALIF

CADMIUM SULFIUE $UMMANY REtVIEW ANU ijATA SI'1LT6.
(u)

RjLPI. NU* U5124
CONTRACT: AF 33loI6)-6.3b
PIROJ: AF-7381
TASK~: 7301U3

UNCLA~oSIVL0 REPOkT

OESLRIPTOt(S: (OCAUMILJM COMPOUNuSp SULFIDES),
bEmICowDLDCTONSs AdiOIRPTION9 OPTICAL FRUiPLR

TIL.S, UIFFUSION, UIEL.EcT~ic PROPRTIL.So ELLC
TRICAL CUNOUCTANf j RESISTANCE (ELECTRICAL),

HAL.L EFFLCT, RAOIATIUN LIAMA6aEo LIFt. LAPEC TANCY,
I~tRMOELLCTRICITY, PHOTOCONDU~CTIVI TY,
kEFRACTIVE INPEX, mEFLt.CTIONo U)ATAo tXPI'M
ME1JTAL OATAO (u)

N.EVILA Ai40D ATA hHLETs ON CAUMIUI bULFIDL.
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U NC LASS! F! ED

VOL. ftEl'OU aIBLIJGHAPHY SEARICH CUNIROL Nus /SZZHT

MASSACHUSETTS INSjT uF TLCH CAMBNIUGL LAb FON INSULATION

PIESOeLLCTRIC CUUPLINb ubET*EEN ULIRASUNIC WAVES A1ND
FHEL LLLCTRUNS 1ii CADMIUM SULFIDE, (U)

JUL 64 k NILLKEN'4ETH ho. I
RLPr. No 181
CuNTRACT: NONRI8asIIO

UNCLAS51IFEDj REPORT

SUPPLLMENI'ARY NOTL:

OLSCRIP'TUN5: (*P IEZOELECTNRIC EFFECT,
5EIIICoiqOUCTONS), (UULTRtASONZC PROPERTILS,
pHONUNSIg SCATTEHING, ELLCTRUNS5, ELECTRIC
CURRLNrs, CRYSTAL LATTICES, ATTENUATION, ELECTRIC
FIEL'JSt IACL CHANUE5, CADMIUM CUMPOUNJS,
bULFIDLS, ENLRGY CONVERSION, PROPAGATIUNI

LQUATIUN3 (U

94
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UNCLASSI£FIL U

Uur HEeORT BIBLIOGRAPHY 5EARCH CUNTROL NUa /LZZHT

HP ASSOCIATLS PALLJ ALTO CALIF

INdVLST14ATIUJN OP HUiT LLL.CTRON LMITTLRe (U)

DLSCRIPTIVL NUTL2 5CILNTIFIC REPT. NU, '9, 1 MAHJI MAY

611 MAY 63 1 p

MUN ITuR: AFC.ML 63 336

Ui4CLAbSIFILU KEPORT

SUPPaLLM&NrA9IY NOTc:

VLSCRIPT085: (OTNASTOkSo TRZUUESJ, (*METAL FILMS,
(.OLOD, QUANTUJM M&CmA'NIcSo RESISTANCE CLLECTRICA;.)o
4AL.LIUrM f..MPUUNDz. ARSLNIDES, SILICON. CADMIUM
COm~uUiN0;jSULFIOEbs SLMICONDUCTUR OLVICES.

IuENTIFI~EMSI HOT LLECTRONSl THIN FILMS. THIN

FILM.j tLLCTRUNICz tUll

THiE RLcSISTIVITY 01* THIN GOLO FILMS UN SILICON

So5BTIATEh H1AS OLN STUOILD9 THE bE5T FILMS WERL
EVAPUNATEL.) AT PNE~iSURk.S LESS (MAN lu TO THE -dTH
PQL TURR AND UN A 200 C SUBSTRATE. LVIDENcE
IS PRL.SLNTEO FOR 500IE SPECTRAL NEFLLCTION OF
CUNUJUCTIOi4 LLECtRUNS bY THE FILM dOUNUARIESo QOLP
FILMS AbOUT IUD ANGSTROMS THICK HAVE dEEN PREPAHED
AITI1 bHLET RE51:aTANCE AS LOO AS 6 OhMb A HUT ELEC
TRO"4 TRIOo)E VITHi A IIINGLE CRYSTAL GAAb POINT
EMITTLR, A 'iCLD dASE. AND A SINGLL LRYSTAL SI

COLLECTUR IS UEbCRItlEo. THIS TRIOI)E EAHIBITS A
CURRENT TRANSFEtR RATIO ALPHA UP' 0*05 OVER SEVERAL
DECADES OF COLLg.CTOR (UmRENT, AND THE EMITTER AND
COLLECTOR CuRRENTi ARE PROPORTIONAL Tu EXP (0
VEB/l.O'4 KTi. A OISCLISSION IS GIVEN OF THE
FABRICATION OF riOT ELECTRON TRIODES UTILIZING AN
EVAeONkATEU COS COLLLCTOke THE TECHNhmhJES OF
COS OOPIN(3 AND VAPURATION ARE~ OESCAIbED.

(AUTHOR) (u)
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UNCLASIF! Eu

VOL REP~ORT BIULILJGHAPHY 5EARCH CONTROL NUe /ZZZHT

GLNLRAL L;LELTRlf CO SLHLNECTAO)Y N Y

5EMICUNJIJCTUR DLVICL CONCEPTS. l

JUN 63 IV
REPT. NU. SCIENTIFIC RIEPT. NO. 4IA
CONTRACT: AF19 6d. 3a9
MONITUR; AFCrNL

UNC6ASSIFILU REPORT

DESCRIPTORS: 63 j2.3 4A s (OSEMICONUUCTuR OEVICILS,
MATERIALb), I*SE',ICUNOUCTORSs ELECTROLUMINLS
CENii'.J tAR$Ut' 11 ELEMENT~, GROUP VI LL.ENTS,
INTERME TALLI(- C~riPOUND5m CADMIUM COMPOUNDS,
SULFIDES, CO#ePLR CUMPOUNuS, ZINC COMPOUNDS,
COPPER ALLUYbs ZINC ALLOYS, SELENIUM ALLOYs
MANUFACTuNINI METHODS, SINGLE CRYSTALS* (U)

ILJENTIFJ.ENS: 1963. (U)

INJECTIWN E6ECTOuLUMINESCENCE HAS BEEN OBSEP(VED INI CW2:i-jNb ANU CUeSE-ZNSE
H TEROJwNCTIONS. THE L1(IHT EMISSION OLCURS THNOUGm
HULE. INJECTION fiROM THE P-TYPE CU CHALO0jENIQE INTO
N-TYPE. ZNS UR ZiSE. AT ROOM TEMPERATURE
THE LIGmY EMISSIOlj FRUM THE CU25-LNS AND THL
CU2SE-ZNS. JUNCTIONS ORIGINATES AT THL CU
ON SE6F-ACTIVATLU LUMINES CENCE CENTERS. AT 77K
EUGE LMISSIUN PtAKING AT 2.68 EV HAS dEEN OBSERVE.)
FROM THL CU SE-ZNSE DIODES WITH 2V UC
APP -.IED ACROSS THE JUNCTION* A TENTATIVE MODEL FOR
THE SANU STRUCTURE UF THE CU CHALCOGENIDEI11wVI
COMP'OWNU HErEROjuNCTIUNS IS PRESENTLO. STUDIES ON
THE DUUaL. ACCEP'TOR CENTER IN CUS HAVL CONTINUED
WlTm rHi. UIbCQVL$Y THAT THESE CENTERS CAN 51L
PROUUCEW dY EL-ECT801OIR RADIATION Ab oEL AS 8Y CU
FIRLm~is SuMf PHk. LIrIINARY CONCLUSION4S FROM STUDIES
OF THE UIF U5Iori OF CD IN CDS ARE ALSO
PAE5EN'i.D THE j.jLiCrION LASER THRESHOLD ANALYSIS
HAS BbEN tX TENOLU9 MOST OF THE A~bSumITIONS AND
AOPNOAIMA TIONIS PrmEVIOUSLY PRESENT HAVE iqC
ELIMINiATEuo (AUtHUR) (u)
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UNCLAShSIF IEU

U)DC I4E'UR4T diaLIOGNAPHY SEARCH CUNTROL No, /ZZ~eNTr

AU-'41 7 7'41
HAR3HAh CHLM'ICAL (.0 CLEVELAND CIMI.U

RESLANCrH UN PHOTi~co-JoucriV1TY 114 THIN FILMS, (U)

OLSC~iprivL NUTL: FINAL WEPT@@ JQNE 62-JULY 83,t

JUL 6j SIP LINVo,L.;LANCiAi,N.I

CONrRACI: AFJ3 6!*7 919'.

TASK : 4 1 z6U5
MUNITUR: AbD Tu.R63 6h'.

UICLA SIFILU IEPUNT

OL5CRiPruN~r: (OPIIUO(ONDUCTIVITYl FILM!)?,
(@IHUTQSLNS1TIV1TYI fAT RIALS), PREPANATIoNS,
e.HUTUNS), GRAIN BUUNOARIEhl LIWUATION5,
bULFIIDLSo ANTIM014y COM~POUNU5S, CAUMIUM COMPUUNDS,
bELENIUM CUMFOuJr.0., 1EmPLIRATURL, SIN4LL
CHYSTALS, LLC.C Te.IL POTENTIAL9 ME.ASUMEMENT, HIGHM
TEMPLRATLURL I(ESEARL.H, EVAPORATION, Tt.S1 ENT, i
VACUUM APPAR~ATUS, TAdLES, DATA, #EsISTANCE

(ELE~(I(AL) * (U)
IATFES 19J TKPIG AM~m *EL~ (U)

HESEARLNH ON eHUTuCUNOUCTIVITY IN THIN FILMS*

52

UNCLASSIFIE, /ZLZD4T



.UNCL AbSI F IEu

DOL NEr~uHT aleI~iuGNAPHY SEARCH CUNTROL Nos /ZZZHT

AIR FUH'L~ IN5T wjF TLCH hRIGHT-PATTEx5UN AFU OHIO

FEAbIOILITY OF CAL)MIUM bULFIDE FOR SOLID STATE
OLTLCTUR APIeL ICAT IONq (U)

AUG, 63 69F t.ALE04LNNETH ALLEN I
MuN ITUR: AFI I G14E PHYS 63 9,

UNCLAhSIFILU HEPIURT

SUJPPLLmLNTANY NOT&; MASTL.Rps THEbIS9

DESCR1IPTORS: 16CAUHILJM CUMPOUNLS, UFIL
(ONULLL.AN PAHTICLLS, DLTLCTONS), IODLTLCTORS,
NUCLLAA FANTIcLEa), (*6OLID STATE PHYSICS,
jEfEC.TURb)l ALPHA PARTICLES, ELECTMONS, PLASMA

(SCILLATIUN9 THLUi4Y, MkASUNEMENTi ATUMIC ENERGY

1IVITY, FEASIBILITY bTuDIES. (U)uONU

SOLID SrArE I4ADIATIUN DU.TECTORS We.RL LONSTRUCTED
USING( CUS CiY5TAL PLATELETS. THE DETECTORS
WERE iLE,;LD US1iw. BUTHI ALPHA ANU PHOTUN IRRADIATION*
ATT~.mITb fo MLA,-UNE THE LIFETIMES OF THE HOL.ES ANO
ELECTSONS AiT!H ALPHA AND PHOTON IRRNADIATION AND TO
Mt.A~uKE THE ENEm4(Y UF THE TRAP LEVELS FUR THE
ELECTRONS FAILEij FOR VANIOLJS REASON5, THE ONLY
QJANiTITATIVL KE.3ULT SLCUREO WERE. A VAL.UE OF 2s'ib X 1
TO THL. -OTH POWLN 5'w CM/V FUR THE MUOILITY.LIFET ImE
PHOUUC.T OF LLECTRUNb AND A VA6LUE UF $906& V/ION PAIR
FOR THE AV~EINA(E ~ENGY REQUIRED TO FRUOUCL AN ION

PAIN. OTHER QUALIrA TIVL FEATUJRES SUCH AS THEI TRAPPIN4a vF CARKItRb AND THE FORMATIO14 OF A PLASMA IN
THE DETLCrO'N *ErmE OOSEFVED. (AUTHOR) (U)
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UDL H'UR7T BIBLIUGHAPHY SE.,?xNH CONTROL Nu. /LHT

AIR FURC.E INST OF TECH *RIliNT-PAT[EN$UN AFB OHIO

THLE SYNTHESIS Of A VOLATILE CADMIUM CHELATE AND THE
STO&WY OF IT'j VAIJON PHASL REACTION WITH HY DROGEN
SULF bEo (U)

MlAY 613 IV CUPKAsALdEIT GLoRGE;

UNLLAbSIFIL) NEPOINT

sUFFLLMLNrANY NJUTL. UNCLASSIFIED RLPURf MASTLR1S
THLS IS

DLSCIProNS: (*OMPLEX COMPOUNUS, SYNTHESIS
(CHE.iIfi(Y)s f(*CAUMIQM CUMPOUNUSp OR6ANIC
COMPUUi4Dz), I(Of4(ANIC COMPOUNDS* CUMPLO. CUM
POUNuS), (oMLTALowH.ANIC COMPOUNDS, CADMIUM
(OmPUUj)9 ILHS, CKYSTALS, CADMIUM, :)EMI
(.O4DUCTONS9 PHYSILAL PNOPERTIEtio VAPOR-40 CH'EimI
CAL NEACTION5, FLUORINE COMPOU'NDS, MYDNOGEN
COMPUUNDbl SULFIoES, VAPOR~ PLATING, CHk.MICAL
ANALYSISo !SPLCTRWSCOPV, (HROMAT0$IRAPHIC ANALYSIS,
CARBUNYL GIOUP. (U)
IVENTIFIEKS; 1V6.J, CHELATE, ACETYLACL.TUNATL~o (U)

A CIIEMIt.AL APPROACH TO DEPOSITION OF THIN FILMS OR
CrdYbTALb OF METAL COMPOUNDS 'RAS INVESTIGATED. IT
4VAS OF INTENEST TU UETEHMIINE WHETHER( METAL CHELATE.S
~JUU6D UwOLR.O A VAPOR PH-ASE~ RcACT!ON TO FORM THE
DLSIREO PR~opucr5. REACTIO)NS TO ORUDUCL MATERIALS
OF IMPONTAN'.E Ato SLMICONuucTOHs *ERE OF SPECIAL
INTLRLSTs T1od M&TAL DERIVATIVES OF FLUORINATED
ALETY6LETONE CUNTAININ6a CALIMIUM MERE PD, ONE IONIC
1-4 NATURE A14D THE OTHER COVALENT, COMPOSITION AND
STRuCTUxE OF TH,. redu COMPOUNDS !S PHEaENTLDs TOGETHER~
AITII A FE,4 OF THL.IR PHIYSICAL PROPLRTI.Ss TME
COVALLNT CAUMIUM LHLLA T L OAS HEACTE) IN THE VAPOR
PHASE .VITH HYORUcjt.N SuLFIDE. THE LXPEKIMENI5 WERE

CUNUUCTL) AT ATriU5PtlERIC PRLS$UNE- AND REACTION

Ti MPEMAIORE~ OF 14U TO Z'4U Ca (AUTHOR) (u)
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UNCLA5SFI'EU

001L REPI H IBLIUGHAPHY SEARCH CONTROL Nuo /ZZZHT

Au-'421 7J
TEXAS INSTRUMLNTS 1INC DALLAS

AUVAN(.EU FUNCrIUNAL ELLLTHONIC ULUCK
DL.V ,LU mi061b.NT (U)

OLSCRlrIVwL NUTLI INIERIM LN(&INEERLNa HE.PTo NO. 1,l
AUGIs Nuv 61,

MAV 6j 5P UIARUpi. R#
RLPT. NU* U36i Ii
CUNrRACT: AFJ3 6!al 9u,24
PRoj: 4 1I29
TASK: 4Ib9U6

UNCLAI SIF ILJ REPORT

SUPIPLLMLNIANY NUTa:

DLSCRIPTOm$: (sSt.MICVNUULTuR DEVICES, ')CIENTIFIC
xESLARCH), 100PTICAL PHENUMENA, SEMICONDUCTORS),
t.sEMICONOUCtUNS, PIt.ZuELLCTRIC EFFELTI, (4-05CILLATOHS9
THLRIAL .COjDUC:TIVITY), (*MOLECULAR ELECTRONICS,
SCIE1NTIFIC RtSLAIKCH)s GALLIUM ALLOYS, ARSENIC ALLOYS,
LASERS, NECOriHINATIUN REACTIONS, MULTIPLEXp INFRARED
FJULSESo INAN.)ISToRS9 PHorUELLCTRIC CELLS
(SEMICUNuuCTUR), SILICUN, PACKAGED CIRCUITS. PHOTONS,
CADMIUM ALLOYS, )ULFIDE59 TEST FACILITIES, INFRARED
WAUIATION, B1JNUI-46, INUIUM.. TEST EWUIPMENT
ELECTRONICS) (U)

IWENTIFIENS; 196J, ACOuSTIC AMPLIFIEN, LIGHT
MULTIPLEAINGo THg.tRlAL OSCILLATOR

EFFORTS CCJNTINU.,D ON INVESTIGATIONS OF NE*
SEMICUNU'JcTUR PHIENOMENA FOR APPI,ICATIUN IN ADVANCED
FUNCTIONAL LLECTRUNIC BLOCKS. THE WORK~ IS
DIVIDED INTU FOUIk SP~ECIFIC TASKS: THE FIRST TwO
RELATE TO OPTICAL PHENOMENA, THE THIRu TO
PIEZOELLCTRICITY, AND THE FOURTH TO THERMAL EFFLCTS.
THE RAUIATIVE RECuMdINATION MbCHANISMS IN r8AAS
P-N jUNl.TIONS A140 THE OVERALL EFFICIENCY OF. THEbE
OLVICLS AS LIGHT LMITTENS WERE INVLsTIGATLOo THIS
RLPu~r .jebckmbE T , uPTICAL AND LLEC1'RICAL
CHAIRACTMASTICS OF bOTH SPONTANILOUS EMISSION SOURCES
AND LASCLtSo A D4SC.OSSION OF THE PUSSIOLE RADIATIVE
RLCUMdIWdATIUN MLCHAN15M$ IS ALSO INCLUDED. A
MLJLTIIFLLX NLTNOAK ON LOoL.EVF.L PHOTOlHWPPEit HAS BEEN
SELLCTLIJ AS THE FIRST AIPLICAV(JN OF THE 4aAAS
INFv4AREu SOURCE TU FEbb's TkIaS REPORT DESCRIBES
GEOMETRICAL AND OIPTICAL TECINIWJUES wHICH MAY BE
EMPLUYEU TO OPTIMIZ . THL oprICAL COUPLING BETWELN TH~E
GAAS, LIjaHT 6OURCL AND SILICON PHOTOUETECTUO

AIJ T HUM 1 55 ( U

UNCLA$IF;E) /ZZZHT



UNtCLASS5IF IED)

uU(. NLIVOHT 8186.IUGHAPHY SEARCH CONTROL NO* /iZZHT

AU-4$2. 361WRj ~
GENLRAL UYNAMICt /FQXTWRT E

STRESSi (.ORUSIOri CRACKING IN hMtH STRtN(,TH FERkUUS (UALLUY~,iU

NOV 63 4,p HILDEBHAIJD,jo Fe TUtNNSE.
W, lNUHuWUIzTsF9 Co;

HLPT* NU. FZM269u
CONTRACT: AF43 6=7 11214

UNCLAhSIFI~u REPORT

SUPPLI.MLNTARY NQTL:

DL.SCRIPTOKS: (*5TELL, CORROSION), (*5TAEiSE.So
CORRUSION), I.COHHUSION# FRACTURE (MECIIANICS)),
(*PRuTLCTIVE TREATMENTS. STEL, SALT SPRAY TESTSs
COATIN45i METAL COATINQmS, VAP~OR PLATINa, FLAME SPRAYING,
LLECTRUDLPOSITION, PLATING, LUdRICANTSp PAINTS,

0 IFFUSIO)Nl COLD bUr(INta, CORROSIVE LIQUIDS, ALUMINUM
COATINGaSo NICrKEL, CAOMIUM, COPPER, SILVER, SURFACES,
MOLYdDENUM CQMPOUr~osg SULFIUL59 FILMbt SILICONE
PLASTICS, CONROSio.-4 INH~bITIUN, TEbTS, TEST METHODS (U)
IUENTIFIERSI 196.1, 43J4U bTEEL, SHOT PLLNINGt
LLECIRULLS5 PLATINIL tUl

THI.S PAP4 OLSCRIdES TESTS PLRFORMED TO INVESTIGATE
THE STRLSS CORRO51ON CR.ACKING OF AISI T'rPL $3'I0
STE16L IN THL 26LjUOU TO 292PUUO PSI STRENGTH RANGE.
VARIOUS PROTECTIVE COATINGS W9ERE LVALUATED
CUMPARATIVELY ON THL dA5IS OF A SUSTAINED AXIAL
TLN31LE LOAU LQuIVALENT TO 70* OF THE ULTIMATE
STRLNLTM. RUUND. TENSILLTYPE SPECIMLNS) TESTED ThE
COATINCGS AS APP6LU TO A MACHINKO ON bMHOT-P&ENED
SURFACE BY ALTENNATL IMMERSION IN St !ALT NATERs
THE RESULTS INDICATkD THAT THL PELNk.D SURFACE HAD
moRi mEiSTANCL TO CRACKING THAN4 THL mACHINED
SUR ACE, (AVTHON) (u)
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UNCLAhS !F IEU

ODC NEPONI BIBLIO.GRAPHMY iEARCH CUNIROL Nuo /LZMT -
HAR::oHAW CHiEMICA6. CO CLEVELAND OHIO

INVk.STI(aATIUJN OF THIN FILM CADMIUM SPULFIDE SOLAR~
CELLS. (U)

DLSCRIPTIVE NOTE: RE~ FOR~ SEP 62-NUV 63,
Nov 63 6p SCHALFERoJe Co IMUMRIC~eIle Js

IiIILLvE9 Re ;bELToN. Fe
CONTRACT: AF33 6!o7 997b
P NO 1: 8173
TASKI: 8173UI 32
MUNITIR: AsD TLuN6. 743

UNCLAbSIFIL, HERONT

SUPPLc.MLNIARY NOTt:

DLSCRIPTOkS; (*SOLAR CELLS. LAOMIUM COMPOUNDb)o
(#$EilICONDiUCI INC; FILMS. CADMIUM COMPOUNDS), (OCAUMIUM
COMPOUNDS, SULF2ULS)i PHUTUELECTR4IC CELLS
ISEMICON)L.cTURI, DESIGN, MATERIALSp ELiECTRODES, LIFE
EXPECTANCY, HALIIATION OAMA(:E, ELECTRONS, CRYSTAL LATTICE
ULFECT49 5TAlILlflYo MANUFACTURIN~m METHODS, CRYSTAL
4.RUWTN, LNCAPSULATIONo SANDWICH CoNSTIIUCTION, PLASTICS$
PI4UTU'Nbo LNERGYs Ek.ELTRICAL eR1UPERTILS. SPACECRAFT (U)
IDENTIFILKS: THrii FILM5, WL'ANTUM Y!ELD (U)

h4ESEA'RCr ANL) UEVELUPIMENT OF A LAR4aE AREA COS,
VACUUM LVAPURATt.lJ THIN FILM, FLEAIdLiL, LI64TWk.16MTo
FNdON~T WALL bOLAN CELL hAS CUNTINULD IN~ AN EFFORT To
IMPROVE THE PERF'ORMANCE CHARACTERISTICS*

EFcIEi4CC~i' IEOT INCNEA51-0 TO A MA ,IMUM OF $*ISO
PUWkR TU *EIGHT ;ATIO5 UF IS 6ATTS PEN POUNU AREI
NURMA6 *ITH 3U AS A MAXIMUM@ AN UPGNAOING PROCEDURE
FOR LOW EFFICIENCY CLLLS AAS DEVELOPEUa Tki-ST PANELS
WeRLE SUdM!TTE) FUR A 30 DAY ORBITAL 5I0ACE FLIGHT
EVALUATION@ CLELTRON OAMAGL EXP~ERIMENTS INDICATE
LITTLE L.FFEl.T 01%s THi6 COS SOLAR CELL~i. X-RAY
TECHNIQUES 11AVE tjEEiN USLD To PHOTOGRtAPH DISLOCATIONS
IN SING6E CRYSTAL COS, CURRENT-VOLTAGL CU,4VLS
AND SPECTRAL RE PQN5iE DATA ANALYSLS RESULYEo IN A
ONE-TRAP mOUEL UF THE CUS Pm'OTOVOLTAIC CELL.
t AUTHUH) (U)
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UNCLAhSI F IEU

Ujoc, 8EPURT 0186JUGRAPHY SEARCH CUNFROL NUs /ZZZH[

DAVID SAHNUFF NtSLARCH CENTL.H PHINCLTWIN N J

i4vtcsrl%3ATzUN OF' CAHRILC INJECTION

ELLT NO LU.i I NE!,CL.N CE. (U

QL5CRIPTIvE NLDTE: SEM~IANNUAL SCILNTIFIC. REIPT, NO, 4, 16
JANjI J'JL 64,

AUI 6j 5/P FISCHENAs Go ;FUN(,Et~,*, He

M!Th SHs Lo IPETcA!)UN$R9 Lo ;UUNAtIUL.1'.

CUNTRACT: AF19 6u allla
PR~oj: 46uu
TASK: 4~6uU0
MONITuR: AFCRL 61 389

UNCLAbS IF Eu HEPUKT

SUPI'LLMLNIARY NUTt:

OLSCRIPT~di; l05LM1CQNuULT1NG FILMS,

ELICTRULUHINtSCENC.)o (*CLLECTRULUMINLSCENC~o

SEMIL.UNDU.CTORS), (.SLMICUNDU(.TuRS9
ELECROLUM1NLSCEliCt,, (*LUMINESCtLNLE,
5EMICO14DUCTOISI, 5JLID STATE PHY.SICS# d.INC

ALLOYS, fELLURIUm ALLOYS, IMPUNITILS, caALLIU1M
ALLOYS, ARSENIC AL.LOYS, SELENIUM ALLUYbs SINGLE
CIRYSTALSe MATERIAL5, ELECTRIC CURRENTS, ELECIRONS,
INJECTION# CR~YSTAL c.1R0.Ti-i ZINC COMPUW45DS

SULFIDLS, LAUMILUe L(MPUUNUS, EPI1TAAIAL GROvvTH,

UPTICAL PHENUMLNA, REFRACTIVE INUEX, LIGHT
TRAN$M1S~oIUN, UPlIC.AL pUPERTILSo BRUAL)BANUP
PHUSPHIDt.S, ARSEiIL51~ GALLIUM C.UMIOUNUS (U)

IDENTIFIENS: 196j, !14JECTION

CARRIER' INJEC.TIO,,. ELt.CTRULUMINESCENCL: LUMINESCENT
,JUNCTION) IN NIDL-,,AP sLMICUNDUCTORS; TUNNLL INJLCTION

ELECTRULUMINLSCEitCL; A GALLIUM ANSENIOL-GALLIUM PHOSPHIDE

LIjMT bOuRcEI EVAPJRATtD ZNSE ANL] ZNTE FILMS AND

CELLS.
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UNCLASSI F IEU

uDk. KeroNiT UBLIUGHAPHY SEARCH CUNTROL NU. /d"ZIHT .4

AU-'425 52J
HP AS.LaOLIATh.S PALI) ALTO CALIF

INVLsrIu.TIUN (Oi HOT ELLCTRON LMI1TLR@ (u)

DLSCRtI;TIVL NurE: SCIENTIFIC REPT. NU@ 5, 1 JUNL-31
AUG 64.

A U ( 63 y
CUNTRACT: AF19 6.ga 16.37
PROj: 46L26

T A SK: '6USU'4
MUNITUR; AFC1IL 63 553

LJ.IL.AS I F I E NEVOR T

SUPPLLMEN!ARY NOTL:

OLSCRIPTOm5: l*S .MICUNUUCTQR FILMS, LAOMIUM ALLOYS),
eCAJMIUM ALLOYS, SEMICUNDUCTOR F:LMblo DIODLS
SIEMICUNJUUTUR), VAPOR PLATING, SULFIDE5, IMPURITIES,
SELENIUM ALLOYS, VACUUM APPAkATUS, GOLUs SILICON,
LAT INUN 

( U
:oENrIFICNS: 196j, SCHuTTKY BARRIENSt HOT
LELTRUNS 

lU)

A N4.WTY5FE 01- CADMIUM SULFIUE EVAPORATION SOURCE IN
WHICH TtlE R~ATE IS DIFFUSION LIMITED IS OISCWSSEU@
TYPICAL THICKNEhS VLRSUS TIME AiwO RATL VERSUS
TEMPE4ATUR.E DERENuENCL.S ARE PRESENTLD AND THE RATE 1SFOUN'D TU dL DEPtNUENT ONLY ON SOUNCL TEMPERATURE.
SPELTNOIJ iMICAL ANA6YHSI OF THE FILMS INDICATE THAT
THE FILM UOFANT CONCEN7NATION I5 APPRuXIMATLLY 20OF THE zhi'9CE CUNCEI4TRATION. THIS Mt.ASUREmENT 15
VL.RIFIEU eY ELECTRICAl. MEASUJREMENTS ON THE FILMS,
A DISLUS)SION OF POSSIaLE ADVANTAGES OF EVfAPIRATING
CUSL INzTLAj OF CUjS FOR A TRIUDO COLLLCTOH IS
PSLENTLUv THE (APACITY-VOLTAJE AND CURRENTVOLIAGE
UF A OL.D TU CAOMI4UM sELENIUE BARRIER ARE FPRE$ZNTED
Ajqo THE INTLRNAL t3ANRIER HEIGHT IS FOUND TO BE U*82
EV, wrIICH IS0 CUOIATIBLE Wo'iTh A 4ALLIUM ARSENIDE
EMIITE~v IUNTHEK UATA 15 PRLSEN(EU FOm THE REVENGE
LeAKA~i' MLCHANIsm OF IMAGE FORCE LOnLmING OF THL
BARIXIERa rHc. LATA S.JPPOI'TS THE CONTENTION THAT THEINFRAREU FRLQUE~iCY VALUE OF SEMICQNLIULTOR
PERMITTIVITY9 VIZ. 12 FOR Sit 5HOWLU uE USED FUN
BARRILR L0h6.RINj CALCULATIONS. (AUTHOR) (U)
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UN CL ASSI F IED

JOL. W'EPomT 8166Lh~(iAPNY SEARC~H CONTROL Nu, /ZH

AO~-4 6 I 7u.

R4CA LABI: PRNCEru~q N ,j

EVPR~~ T~iIN-FILM TEC.HNIWUEtj. Qjj

DLSCHIPTIVE NUTE: V114AL HEPT., ib hAY 02-31 JULY 6.3,~JJL ba 3,j P WUjNNR Ea
CUNTRACT: NOW84w

SvPPLZ.ML191ARY NUTE.:

ULSCRIPTON.S: (*INTk.GHArEU CIHCjU TS9 SEmICQNOUVCTING
FILM5)s 46TRANSI PT-jkb, INTEGaHATEU CiHCLITSjo
(OSEMICUNDUCTING FILMS, WNE6RATLD CIML'1ITj,MANUFA(.TJHNl~q IETHODb, PIIOCESSING, ELECTRIC FIELDS,
ELLCTRODL5, CADMIUMI COMPUUND5, CAUMIUM ALLOYSt SULFIi.ES6~LCTRIC CURLNTS, FIAEo CONTACTS, THICK~NESS# ELECTRI1CINbWL.ATIUN, LIFF EAPLCTNCY, AMPLIFIERS (u)iIuENTIFIE8S: 1963, SHIFT REGISTERS* THIN

Tii& RLUIRE61EWT ) ICULIAH TU ACTIVE iiiTEG.ATED
CIRCUIT ELEMENT-A ARE. SET FORTH IN Dl TAIL AND THlEPkRE-'Ei4T CHANACT. .NZSTILS OF THE THIN-FILM TKAJ5JSTIjR(1Ff) AkE MLASUIEO AGAINST THESE REWUIMENTSo
SUML. vF rhE PHCO1LLMb LMPEUI-NG SUCCESSFUL
UTILiLATIuN OF TH IFT IN INTEGIRATEU CIRCUITS OERESULV.v ELJT UTLN. eERSISTo NONE OF TmE.EDIFFICULTIEb AR. uELILVLD TO dE FUNLOAMENTAL To THEOPEINATIIJN OF rHL. UVICE. THE UE$1hIN A14OFABK(ICATIUN OF AN INTLGHAT7LU AMPLIFIEI AND ANI~T5A~ 3HIFT 143 ;L EMP'LOYING TFT ts Is
DLSCR3Lo. THE ILCHN!IWULS REQUIIREU FON' TFTFA~rlICAIIUN ALIR. FOUNU COMPATIBLE WITm THOSE USED UTHINI-FILM PASSJvf COMPONENT FAbRI(ATILJNo A SUMMARY
OF rF7 FAdRlCATIu~i T HNI(WUES Is (aIVLN*
(AUTHOR)(u
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E UNCLASSIjF IED

&JIt. NLeUHT BIBLJUGHAPH'i SEARCH CUNIMOL Nue /ZiHT

GENERAL LL.THIC. LV SCHLNECTAuY N Y

SEM1CUNOUCYUR DcvICc. CONCEPTS. (U)

OCT 6j I

REPT9 NL. SR'$A
CUNTRACT: AF19 6dO 329
PRo~j: 't6LJ
TASK; 4~6LUUU4

MC)N I TIR A FC H L 63 552A

LINCLA.'2I F I u 1NEPORT

5UPPL MENlAliy NOTt:

Dk.SCRIPTUHS: (*StMICuNUUTOR DEVICES, LUMINLSCENCEI,
ce')IUoE5 ( pEMZCOwkjCTO, s LUMINESCENCE),
t@SE1ICONOUCTORS, LUMjINESCEN..E)g C@LLJMINEScENCEI
SEMICONDUCTORS5I. (eELECTHOLUMINESCLNCEs SEMICONDUCTORS),
CADMIUMt (.OmPUUND~o SQJLFIuES, COPPER ALLOYS, ZINC
A6LYS, biLENIUJM ALLOYS* SILICON COMPOIJNDSo CARB1OES*
(jALLIUM ALLOYS, ANTIMONY ALLOYS, INDIUM ALLOYS,
4ALLIUM luprJUND5, AHSENIDESo PH.OSPHIDLS, GAQMIUM,
LIFFUSION, IMPUR;TJE5, CRYSTAL GROOTHo INTENSITY, LO06
TEMPERATURL NESEARHo LASERS U
IUENTIFIENS: 1963, CADMIUM SULFIDE, COP~PER SELENIDL,
jINC SLLNjDL, SILICLJN CARBIOE, (aALLIUM ARSENIDE, I
QA~LLIUM IeHOSIPIDE, GALLIUM ANTIMUNIDE (U1

THE SLLF-OIFFUSloqN OF COe IN COS HAS OLEN
MEA-hUN~u UNDER A VARILTY OF DOPING ArJw FIHING
CONUIIUNS, UNDtR SATURATED CO PESSUNE THe
DIFPU6I1JN COEFFICIlENT 15 GIVEN dY 0 a 3 EXPj-2.U
EV/f'T)o UNqDER 5 PRESSURE AT 800 C THE
DIFFUhIUN CUEFFICIENT 1S FOUND TO 6t. LINEARLY
DEPENDENT ON THi uDNON IMPURITY CONCENTRATION. djy
MEAb5JNIING THE POSIT!ON OF THE PEAK OF THE EUGL
EM15SION EXC!TOiq BAND IT HAS aEEN PO5iIBLL TO MONITOR
ACCURATCLY THE TEMPLRATWRE OF OPERATING
CU2$ELIJzE INjECrIuN ELE TROLUMINESCW~
HETEROJUNCTIONSo LUMINEbCENCE FROM TRAVE.IN4~
SU'.VkENT SIC DIOVES 15 DISCUSSED6 MIXEU CRYSTAL$
OF (IAAS-GAP ~vEL GIROWJN FROM EXCL55 Qi~
COHERENT L1'JHT &MISb!UN RAS QaTAINEU FROM DIODES
MAUL F~u THESE CNY. TALbs LUMINESCENCL FROM
GASd DIULS SHOO$S LANE NARROWINa, BUT COHERENT
L.IGHT EMIISSON tASi NOT ACHIEVLD, (AUTHOR) lU)
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ONCLAS5 IF IEL)

oDC. xEPURT BIBLbJGNAPHY SEARC14 cINrRUL No* /ZZZHT -

DAVID SANNOFF RSLANHC~ CENTER PRINCLTuN J.CN. U

1I4VESTIU2ATIUIJ OF CAHRIEN IN.JECTIOi,'

DLSQI~rVE NTL:FI1AL mEPT., lb JAN 61-14 SEP 63,
ucr 61 21 FISC'E~iHAs Go

CONTRACT: AFi7 6u'h sUi8
PmU.J: 96w.d
TASK~ ~46UJau'
MU~jTQR4 AFCXL 63 $26

01%CLA.'SlFIED 4LPORT

5UPIPLLfir14[AHY NoTt:

IhSCRIPTOKS: (OELECTROLJMINESCENcE, SEM4ICON~DUCTOR
UEVILE.S), le~bEMI(014UCT!NG FILMS, ELECTtNOLUMINESC.ENCEls

I*E!I%;u~uu~rO 6)EVCE~ ELECT HOLLUINES E! .JNCT~QN, PWL

G.AP .jIMILuiaocroI~s. ZINC SULFIUjE, THIN FILMS (U)

TU OEELOP A SOLIO-..)TATL L14HT SOURCE, FIRST
STUwIIED WAS THE MECHANI1iM OF THE LXIS11NG
ELETOLIMINESCc 1CE OF ZINC SULFIL)E PFjWDEko 6HIC'4 %A$
FUUND TUJ sE BASt, ON SIPOLAR ALTERNATING iNJECTION OF
EELTHONS ANL) HULLS FROM CONDUCTING, LOPPER-DECORATED

Im~PRFECTION L!i4ESI ANL) RECOMLdINATION AT FIELD
Rr.VLR!)AL. Tu Exu'~i TH.15 PR.:'CIPLE TO EFFICIENT CC
OPENATIUNP 7HE TECHNOLOGY WAS DEVELOPLO OF cRYSTAL
GtlOJvTH LIMI14ESCt.NTi CONDUCTING 11-VI LOMPOUNDS
FROM THE ME6T UfiDLft PhESSURE, AND jNJtCT!0N I
MLCHANIS!MS nERE FUU1D ACTIVE IN RESUJLTING BROAD P-I-N

F HETERcXJLNCTIONS, A NiEl TYPE OF INJECTING
HILTLRVU.NLTION, BASED ON TUNNELINa THROUGII THIN
!NSULATING FILM,, wVAS INVLNTEiD, PERMUlTING MINOHITY
CARKiILR INJI.CTIUN Iliu LUMINE5,CLNT SEMICONDUCTORS
RLGARO.Lr-Sb UF CuM;JENSATION* (AUTHOR) (Ul
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UNCLASSIF! EU

UD.. HLtIR~.T 818i.IUGHAIPHY 5EARCH CONTfIOL NU, /ZZZHT

R~CA LAS8' PRINCETON N~ J

EVAIPOiATe.u rHIN-ILM uEVICL5* (U)

Dk.SLRIPTIVL NUTE: FINAL REFT., I JUNL. 62-30 SEP 63,
uCT 63 SUP bOHKAN,H. ;HLNKICHV. Es I

SiiALLLHRJSSiF. V. IVAXMANAo bAEIMERfPo Ke I
CUNTRACr: AF19 64d boI7
PROJ: AF-4ftOd
TASK: '46U8U'S
MUNITRu,; AFCI(L 6J-529

UWCLAi)SIFIEU rKEPONT

SUPPL4.ML1TANY NUTt:

DLSLRlPrUK!s: (OTKA-4SISTDXS, 5EmIcONDULTING FILMSJ,
(esEriICOINULJNG FILMIS, THANSISTUR5)p L.LLCTHIC
INSULATION, LLECTHUDk6S, VAPOR PLATING, TLLLURIUM# sPArE
CHA~qEzo CADMIUM C1JMPOJND5, SULFIDES, zURFACE
PROPLIRTIL5, FIAEu CONTACTS, U3IODES (SEMICONDUCTONSIO
HALL EFFr6CT9 REsis5r.AiCE (ELECTm[CAL)i CLECTRIC FIELDSIU)

IULNTIFIEKSI TiHIi~ lLMS9 196.3, FIELD EFFECT
TR'ANSTURS9 CA~(NiER muBii.1ITy (U)

RESLARCH (LONCEH..Eu) THIN-FILM DEVICEb aHICH HAD
EAPOHArEU. THE OPENATING CHARACTERISTICS OF THL

INSULATL.D-GATE 7HIN-FILM TRANSISTOR (TFT) ARE 5HOaN
IN (iDUD A4sRLEMEi,,T AITH A SIMPLE FIELD-EFFECT
ANALYjIjo A COP6.AIAN-LcTRODL TFT STRUCTURE HAb
YIELDL) IMPHOVEu PLHFOHMANCL AND IS SIMPLER TO
FASHICAUL THAN TrIL EAR~LIER STAGGiENELELECTmOJE
STRWCTUHL. A P-TYPE TFT, HAVING EACLLLENT
ENHANCEMENT-TYP,. CHARACTERISTICS, WAS MADE USING
EVAiPORATEU TELLUNIUI AS THE SEMICONUUCTOR. STUDIES
OF MOBILITY IN THE ZPACL-CHAR~sE LAYLR U51.JG THE TFT
AS A tRESEARCH T U06 mAVE FHOON THE E/,IbTENCE OF
BARRIERS BETBiEE CRYSTALLITLS IN A POLYCRYSTALLINE
CADMIUM SU.LFIDE FILM# (AUTHOR) (u)
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UNCLA551iF 1E

IJUL xEPU4T $I13LIUGK(APHY SEARCH CUNrRL)L NU. /LZZHI

AV-'4Z9 41
13ARUS RtkSLAICCH LAd UF PHiYSIC$ BNO*N UNIV PkUVIDLNCE

STUuY 01 SL~rACt. I'RPLRTIES OF ATUMICALLY-CLEAN

METALS ANU iEMIL.OiNLUCTONSo (U)

DESCRIPTIVE NUTE: sPNoGNLbS REPT@ NO. 4, I JUNE-31 OEC
64,

LJEC 6J 14P FARN$WORTHIH. Le ;CAMPd3EL.L,8s
D.

- I CUNTHACT: DA.16 0.i9sCk$U69
PNOj: 3A,'9 Zb 00

UNCLA PSIFIEU KEPOt(T

5UPPLLMLNTAXY NOT.:

OLSCHIPrTilS; (OCAUJ1Ijum LuMPO'JNuS, SUNFACE PROPERTIESI,
g.SEMICQI'IOUCTORS, LLLCTRUN DIFFRACTIQN ANALYSIS)$

CLEANING9J SU6FIOL.S& SINGLE CkY5TAL, t.TL.HED CHYSTALS,
ADSDRPTIUN, WXY5L~N, HEAT TREATMENT 1U)

IUENTIFIEKS: 1961 (U)

THE (UUi'j bURFACLS OF COS kvEHE EAAMIIEL
BY MEANS) UF L04-E.4EtGY ELECTRON DIFI'NACTIONa

HE.ATIN G THE COS CKY:)TAL IN OXYGLN At d00C
INDQCES AUSURPTIUN UN THE (U001) SPECULAR
SURFACE6 THE. (00.IU) MATTE SURFACE OF A HIjiR
PURITY .05 1LRYSrAL INA5 LX AMINED. THE RESULTS

FUR THl.a CRYSTAL SHOWED) THE PHESENCL OF SURFACE
PLA1'dES IN A'.REErIENT WITH THL RESULTS FOR THE. SAME
FACE OF ANOTHER CL)S COYSTAL OHusE PURITY wA
Ui4Ki-dOkNe THL (Ow.3I MATTE SURFACE OF A HjcH
PURITY LODS (CRYSIAL fiA5 PREPARLD FOR EAAMINATION
WITHOQUT CHEMICAL LTLH AND WITHOUT EAPuSURL TO
TEMPERAiUKE.' H15Ht.R THAq 4UUC. A WlEAK DIFFRACTIUN
PATTEiqN CHAv4ACTQHISTIC UF DIFFRACTION FROM A
(cjOUIJ IVLANL ANLJ CONTA1INING HALF INTEk3RAL AS 61ELL
AS INTEjXNAL OR~t.R BLAMS IN Twu MAJOtK AZIMUTHS AAS

OdTAINEU IN AGRLEMEi4T WITH THE REbULT.. FUN THEI
(UUUI) :IPE.CULAR SURVALE. THLSkL RESULTS SHOW
THAT THt. CHLMICAL EVCH LXP0bSES THE. PLANES Oil THL
MATTE SIJRFA#.Eo HLEATIN4a THE CRYSTAL NEAR 500C IN
A VACUUM CAUSED THE APPLARANCE OF PLANES AS IN Tm'E
CASE UF THE CHEICAL ETCH, THUS THE PLANE ON THE
MATTE SURFACE IS UN5TABLE UNDER THE CUNDITIONS OF
CHEMICAL LTLH Om HEAT TREATMENT NEAR boODC IN A

VACUUM. (AUTHOR) 1U)
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UNCLA'S IF IEU

j)U( i,4EIOHT BIBLIUGHAIPHY 5EAHCH CONTROL NU* /ZZsHT

Aj-'431 V7;3
RCA LABb PRINCEruli 4 ' j

Ii4TLRACrIUN.3 OF CUHLRENT OPTIC.AL HAUJATION WiITH

SUL I D~aai

DLSCRIPTIVL NuTE: 5F.MIANUJUAL. Te.CHNICAL SUMMAR~Y REPT.,o

MAY 6J31 DLL 63,
UEC 6,3 37F IuRAUNSTEINgRe ;OCKMAN,N. I

CU~NTRACTl tqN~jNIjjUU

UNCLA~iSIFIEJ AEOHT

SUPPLEMLNrANY NUt.:

DESCRIPTOR~S: (*LASERSe INJLCTIONI. c.SuL1ob, OPTICAL
PHENUJfrNA), J;EMICUIDUCTORSo PHuTtONS, EACITATION,

ABSON~PTIUIN, CAOMIrlJ- COMPOUNDS, SUJLFluEb, MEAbUREMENTs
[UNELI AMPLIFIERS, LINiE SIPECTNUM, EmISSIVITYs STRESSES,
COMPlE$51VE eUPARTIES, NUBV, DIFFiJSION, 5LLLCTION

IDEi4TIFIENS: 1964, Q-Sw1TCINiGg FR.LUENCY TUNING (U)

THik STUu.J OF DOwULE-PHOTON ABSORPTION, HANMONIC
GLNc.RATACJN IN SMICUNLUUCTORSs AND THE FRErdUENCY
TUNINWj OFi"vECTIVN LASERS by UNIAXIAL !TRESS ARE
RLPURTELI. 06SERVAI IUNS HAVE BEEN MAOE OF THE; TOGO
PH1UT014 LccITATIUN OF AN ELECTRON FROM THE VALENCE TO
THE CUNO~J(TION 6ANO IN COS. THE RADIAT IVE
RE%.u;4IiqATIUN EpiISSIO~q FROM EXCITON AND IMPURITY
LEVE.L~ bSLQUE14T TO THL. SIMULTANLOUS ABSORPTION OF
TAO QULANTA OAS ub5EHVC0 AS A FU,4CTIUN OF LASER
INT.NJ)I[Y AND CJMPAREu TO THE EMI5SION EXCITED ISY
SINLLE-WUANTA AubURPITON FOR PHOTONS. THE
FdEW;UENUY OF A VJAAS LASER CAN BE REAL)ILY TUtwEU bY
THE AP'PLICATION 01 UNIAXIAL STRES!S, ANALYSI$ OF
THE FPREWUJLNI.Y CrHA.JGCS WITH STRELSS OF 0RODLS PREPARED
IN UIF'FLRLtNr FA.btIONS INDICATES THAT OFFERENT
EM1551014 I'NOCkSSk.S MAY bE TAKI(a PLACt .
(AU7HUR) (U)
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UNCLAStSII Eu

UDC REPOT IIBLIUGRAPHY SEARCH CONTROL Not /ZZHY

PAVIO SAHNO F HLSLAdiCH CENTLH PAINCk.TUN N -J

Si'41HI.51t AND CriAHAC TL.IZATION OF ELLkTrONCALLY
Ai.TIVL iATEN lAL~. (U

DLSCRIPTIvE NUTL: TEiHNICAL NEPT. NO. it 15 MAY 63-15
FEB 64

i1Ar 6'&4 15p v h EISbEHCisLo He ;LEVLKENZ*Hs

CUNTHACT: ) 18I2
PRUJ: 44

UNI.LAjSIFILL tEP(JRT

SUPPLLMLNTAXY iqUTL;

ULSCRIPTONS: OSC.MICUNDUULTORS, SU.LID STATE PHYSICS)#
(*CRYSTAL LRUATH, SLrtIcONDUCTORSI, EeSuLID STATE
PHYSIC 3, SEl4ICONLuCTUR.,3 PHIHALUCYANINES, VAPOR
PLATIN4a, zilNWLE c.HYSTALS, ALUMINUM CUMPOUNDS, GALLIUM
COMPUUND ), PHOSPHIDES, AaSENIDES, UIFFUSIONo IMPURITIES,
kLECTRUN BuMtbAROMEN1T, OPTICAL PRUPLRTILS, uISMUTH
ALLOYS, ANTIMION.Y ALLOYS# TIN ALLOYS,) ONGANIC COMPOUNDLSo
4ALLIUM ALLOYSs ARaENIC ALLOYS, INLIUM ALLOYS, PHONONSp
CAUMIUM CUIIPUUNOS), SULFIDES, AC.OUSTICS, MOLYbDENUM.
HEFRACfORY MATERIALS, REFRACTORY MLTALS + ALLOYS,
IMERIIUNIC LmIISSIU14, TuN(35TEN ALLOYS, NHENIUM

ALLO. f' 5 (U)
IL)NTLFIEKS: 1964, MICxOwAVE ULTHASONILS, QALLIUM

ARSENIVE, GALLIJI 1'MuSPkHIDEs CADMIUM S5jLFIuEo BISMUTH

ALLOY-:I3SNip sISmUTH ALLOY-Sb, INDIUM ALLOY-SB,
TUNG!STtN AL6UYNRt (U)

cUNIEiNTS: RLSLAICI ON Ill-V CUMFOUNJ
SEMICUNuUCTUNs._ALP, GAAS. 6APs AND
GAAt3uAP ALLOYS, uHUATH OF CGAP FROM THiE
MELT, RLVIEO OF DIFFU5ION IN (4AAS, ON T HE
RULL OF THENMAL SIPIKESi IN ELECTRON &sOMBARuEu
SLMICONLJUCTURS; sEMIMETALS AND L06 BAND-GAP
SLMICUNuUCTuRS; PHIUN014 INTERACTIONS IN

SLMICIJNUULTutIs__III-A MICRUhAVE ULTRASiONICS,
Ill-B ACUuSTOL.LLCTRIC EFFECTS IN LOS; OPTICAL
PROPERTIES O)F SkMICUNUUCTORS* .LSEARCri ON
RLFNALTURY MA7EHIAL$--V-A ARC-IMAGE P'.jRNACE
GROOTH uF RL.FNACTuRY MATERIALS, V-0 .iERMIONIC
EMIbSION4 FRUNI ktFRACTORY METALS. I U
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UNLSSFE

FEB43 61 7P NS

CUNTRACT: AFJL) 6U2 2YIu
Pkoj: b i8
TASK(: S578U3
MONITOJR: RADL TuR63 $54J

UiNCLASSIFIk.U HEPORT

SUPPLLMLNrANY NOTL;

DESCRIPTONS: (oPm-orOLLCTRIC CELLS (SEMICONDUCTORI,
DISPLAY bYbTLMS.g (*SEMICONDUCTORS, PHuTOCONI)UCTIVITY)s
ELLCTROLUMINf.5CENCE, SEMICONUUCTOR DEVICES, 5INGLE
CRYSTAL~, CAUMIUM COMPOUN5s SULFIiDESs SELENIDES (u)
hDENTIFIENS: 1964 (u)

RESL.AtRCI ANLJ UEVLLOPMENT *OHK ON POLYL.RYSTALLINE
cOSL IHUTICJNUULTORS FOR (EVENTUAL) SAITCHINGa
OF LAN6G. LLLCTRULUMINESCENT DISFLAYb IS DESCRIOLD.
A P~.FjER SINTERINGi OARUCEDURE, FUL60MLLO BY EITHER A
SPRAY ON~ A SETTLILNG TECHNIQUE FOR DEPOSITINi THE
POWO~EH UNrO THE SUBSTRATE, AAS USLD Tu FABRICATE THiE
PHOTOC014UUCTOR .LLLS* THE SETTLING TEiLHNIQ~UL WAS
FOUiD To bE MUN. REPRODUCIBLE, LA ILR To CONTROL ANLQ
LES.' COzTLY THAN THE SPRAY METHUD. VARIOUS
PERTI~qEiT PROCE55IN4 VAIMIAOLES WECRE STrUoIED INCLUDING
THE AMOUNT OF DW.PANT ANU FLUXING AGLNT ADUED, THE
SINTEHI(46 TLMPENATURE AND TIME, THE CONCENTRATION OF
O)XyaEN 11l THlE SINTENING AMBIENT AND THE PARTICLE
SIZ.. A NUMi3EN F MEAsUR(EmENTS WERE MADE IN ORDER
TO FULLY CHARACTE41LE THE PHOTOCONDUCTORS, CLARIFY
THE bRULL OF VAkIUS PR.OESSINGa VARIABLES ANu
UNDLRSTAN. THE ihANY A5PECTS OF THE PHuTOCONUUCTIVE
PfROI.ES L5o I AUTtlUN) (li)
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UitCLASS IF!EU

IDt. NEe'UNT 8186JUGIRAPHY SEARCH CUNIROL No@. /LZZe.T

NP AS-)UCIATLS PALO ALTO CALIF

IINVL5Tl4ATIUN OF, ,or LLLCTTUN EMITTL.Ro (U

ULSCRIP~iVE NUTE: bCIENTIFIC RLPT9 NO. 6, 1 SEP-31

CONTRACT: AFI9 bz 1637
poJ H 6U8
TASK: 46U6U5
MONITUR; AFCI(L 64t 1314

UiiLLA.'SIFIEU REPORT

5UPPLLMLNIAWY NOTL:

DLSCRIPTOWS: (*ELECTRONS, NEAT), ($EMI PSIVITYp

ELECTRUN~bIs (ADMIUM COMPUUNDS, SLLIU~E~o RLS151ANCE
IELECTHILAL)o EVAPORATION9 GOLD, PLATINUM, VACUUM

APFARArU- , SLLENILS, METAL FILMS, SILICON,
mEASURJLMLNTS9 HEAT TREATMENT, PHUTUEL.ECTRIC EFFECT (U)
IuENTIFIEH5: Trii,4 FILM59 SUBSTRATES (U)

A SUMM1ARY 01 THt. a~OiK ON COS 15 PREhENTLP, AND
IT 1S CUNCL!JDED THAT rESISTIVITY OF THIE EVAPORATED

FILMS UQF.5 NOT ULPENO ON THL CONTNOLLED FVAPORATION
PARAMETLAso IT 1s OaSE.fRVED THAT GULU iUBSTRATES
ARE DLSTIRUYLD i5Y THt. 4VAPORATION UF CUS ONTO A
3u0 C SUasTkArE OHEREAS PLATINUM SUBSTRATES ARE
NoT. THt. ZVAPORATION uF COS HAS BLEN DROPPED
IN FAVONH OF COSt. idHICH APPEARSi TO BE A MORE

RLP'4OJUfLIbLL SYSTLMs 'OHL RANGE UF Uo9i3 EV NOT

ELELTROWS 11'd GOLU FILM4S HAS BEEN PHUTuELecTHICALLY
DETLRII14EU TO B. .3Ju aJO ANGSiTROM UNITS, THIS
VALUE IS OBTAIt.L I&ITrI GOLD FILMS O14 CHEMICALLY
PNiEFAHE S)ILICONI AS VVLLL AS SAMPLiLS CLEAVED IN A,'-
EVAr3O'AVING GOL,, STREAM. A DISCWSSIUN OF THL RANGE
MLA. UtiEaENTo 1S P RENTLDj AND THIS VALUE OF RANGE 15
COMPAiaEU TO THAT MEASURED By OTHEiI INVESTI(GATORS.

(A U IH UR (U,

UiiCLASoSIFIEDZZH



UcCLA'- 5IF I ED

~DD KEPUR~T 318L 'UGrAPHY SEAR~CH CONTR~OL NQ* /ZLHT 0

AU-'435 ta4d

L1U14 (KUIRT h) OLLMONT MASS

INVLSTIUaATIUN li4 THL FILLD OF I1NAQE li4TEN5,1FICATION,

DLSCRIPTIVE NOTE: F11NAL REPTt,

.J AN 64 69 LIONsKURT Se IVANDLRSCHMIDT9

CUNTHACT: AF19 6U'4 5704
PRoj : 661
TASK : 76612
MUNIToJR: AF CtL 6413

'NCLA)S IF j L. HEPORT

SUPPLEMENTARY NOIL;

UESCRIPTOK$(: l*IMIA~E INTENSIFIERS (ELEA.TRONICS),

bANDobICH CUNbTRUCTOi4d)q DESIGN, THEORY, PHOTOGRAPHIC
HECOtRD1Nu SYSTEM.,, PHOTOCONDUCTIVITYp LADMtUM COMPOUNDS,

!)ULFIDES* LCTRICAL PmOPERTLE~s OPTICAL PHOPERTIEh,
PHOTOGRAPHIC EMULSIONS, LLECTROLUMINESCENCE,
PHOSPHURL.SCEi4T MATEkIALSt PHOToGRAPHIC 'MA~mESs SOLID
bTATL PHYSIC::, ELECTRIC FIELDS, GASD D13CHAI4GES (U)

IDENT1FIErtS; 196'4 (u)

THiE 06JLCT UF THIS bTuDY 1S AN IN'ESTIGATION OF A
SOLID srATE IMA%3E iNTEN51FILR CON51!3ITNG OF A
PHOTOCU~qOJCTIVE LAYER AND A PHOTOGRAPHIC 1EMULSION IN
AN LLECTRIC FIELD. AN INCIDLNT RADIATION PATTERN
PROUC.E. A LOCA6 CONDUCTIVITY OF THE PHOTOCONDUCTIVEI
LAYER AND CAUSEb A CURRENT PATTEVRN ANU

COREPUJNUING SLACKENING IN THE PHOTO~jRAPN1IC

EMULSIOw% INTVN51FICATION IN EXCESS OF 1000 WERE
083TAINEU) AT WAVLLN6THS BETIEEN SUO AND 850
MlLLIMILRON~m TH.E RLSOLUTION 13 OF THL ORDER OF
100 TO JtOQ MICRONS. THE INTEN51IFICATION CAN BEI
FURTHEH IMPNOVEu dY THE USE OF THIN LAYERS OF DC

EXCITED ELEL.TROLUMINESCLNT LAYERS. THE
IN'VESTlICATI'JN SHi'oS5 THAT SEVERAL PHYSICAL EFFECTS
CONTRIBUITE TO THE SiLACKLNING OF THE EMULSION,
(AUTHUR) (U)
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UNCLASSIFIlED

UDC. NEFORT BIBLIGNAPHY SEARCH CONTR~OL NO, /ZZlHT

Au-4$4i 635
RAyTHEON CO WALTHAMl MASS

FILD EFFCT ASjO SPACL-CHA'RbE-LI.TED THi!N FILM
TH I DES. U)

DLSCRIPTIVt NOTL: wUARTeRLY REIPT. NO* Js 1 JAN-31 MlAN
64,1

APR 6'4 33P diOtEoJo J- :LALNOVSKyso, Ho
Ib)HALLCtHUSSsFo V. ; .ALLMARK,J. Is INEIMERoO, Ks

CUNTRACTl UA36 Oj9hhCO4.371

Ui4CLA) I F Iu EL' EOHT

SUPPLLMEN rARY NUTL.:

DU.SCRIPTURS: (oSCNIICONUeULTUR DEV ICLS. SEMICONDUCT ING3
FIl.Mb).s IILLLCTRIC FILMS, STABILITY, ELECTRIcAL
CONDUUCTANCE, TNAjjSISTORiSp LIFE EXPECTANCY,
ENCAt'bOLATION. Tt5..TSs TEMPERATURE, SLLLNIUMl COATINGS,
LLLCTRODLS, CAUMIU1 COMPOUNDS, SULFIU~b9 TELLURIUM,
MANUFACTURIN~a MErHODS, A-RAY DIFFRACTION ANALYSIS,~ VAPOR
9JLATJNj, SURFACE PROPERTIES (U)
IU'iTIF3ElS: THIii FILMS. THIM FILMS LCTRUNICS,
THIN FILM TRIODE.- (U)

SHELF AND OPERATIONAL LIFE TESTS LONTINUED.
V.ACULil ANUj bELEiiILJM ENCAPSULATED TFT UNITS NUVV
SHOm A bTABILITY LrQUIvALENT To THAT OF GERMANIUM
TRANASISTORS. A b1TUOY HAS BEEN MADE OF VARIOUS
PHA5EZ) UF INSTAdlLiry WHiICH OCCUR IN LNCAPSULATED
THIIN-FILM THANSITOKSC iMHEN I3IAS lb APIPLIELJ. IT HAS
BE.Ei4 FOO.ND THAT THE CHANNEL COND UCTIVITY OE.CRLASE5
FOR POSITIYL GATE BIAS AND INCREASES F~OR NEGATIVE
GATE UlAS. A STEAUY-STATE CONL)UCTIvITY IS RLACHEO
AFTLR ACM)UT FOUtN HOURS AND REMAINS STLAUY FOR AS LON('
Ab, IOUO HOUNS WHILE BIA5 IS APPLIED. AFTER REMOWA.
OF THE bIAS, THt CoN'.UCTIVITY RETURNS To ITS INITIAL
VALUJE IN AE3OuT dL4 HOURS. AT 70 C THL TIME
CON!STANTS ARE A0UT HALF OF THE VALUEb AT ROOM
TEmPEkATURE. THL AMOUNT OF CHAN6E VARIESj FROM UNIT
TO U.NIT, bE1N'l LARGER (,J5 PER C.ENT AVLRAG.) FOR
LCJw-CUNwU(TII.'y QNITS AND NEGLIGIBLE FOR HIGH-
CuNLwULTIV1 TY kl 17 , RLLATEV TO THESE INSTAUILITIES
ARE ClA'NGLS IN ,.NNEL CONDUCTIVITY WHIICH OCCUR WHEN
U1NITS AKL HANULE X: THESE ARE ATTRIBUTED TO !STATIC
DSCIHARk3Lb Te1Ro .- THE INSULATOR. A PRELIMINARY
COMFANISjUN (ONE UNil' UPLRATLD FOR 1000 HOURS) OF
EVAPORATED SELEriIlJM CUATING OF THE FINISHED TFO AND
VACUUM iLNCAPSLJLATION INUICATES THAT THE FORMER
PROLEiS MAY BL AS GOD AS THE LATTEh. CAUTHuR) (U)
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UNCLAS31F IEL)

UL HEI'gKT LO [DLUGHAPHY SEARCH CUNTROL NO* /ZZL14T

GLCNLRAL LLL'.THIL o SYRACUSL N Y

RESLArN.rH ANU IEVELOPMLNT FOR FIELUL) FFECT bNlOULS AND
SPACE CHARGL LIMITED TRIOVESs (u)

DESCRIPTIVE NUrE: FI1NAL REPT., I JUN 6d-31 MAY 63,
MA' 63 7jJP LLANKJ# Me ;CAHlLL,,,. Ee

;H.ElNHANT~.I( Ks lHUS5fLLoV, A* ITANTRAPON,Vi.

R E Pf. N U. I~
CUJNTHACf: AJ6 Uj95C90756
Pfuj: 3AY9 21 UUJ

UCLA' SIFIELu REPORT

I S PPLLMENIAH' NuL:
ULscRfli-rNS: (OTNANSIS1ORS, ELECTRIC FIEL05), (*ELECTRIC
FIELL)S, TRAN:)ISTuRS)i (*SPACE CHARGES, TRANSISTOSS),

ol SEMICON)UCT1IrG FILMS* LECTRICAL CLINDkULTANCE, METAL
FILM5, DIELELTH4IL 11.M!sm GAiN, PuWLRg TEMPERATUME,
$ILICOiq CUmPUUNOtj , CXluES, CADMIUM COMPOUNDS, 5ULFIDES,
ZINC CUM"~OUNOSs YHICKNESS, AGING IMATEHIALS~i
LLECTRULES, CONFI1LJRATION, ELEf.TitIL CUmRLNTS, 5ANDOIcH
CONSTRUCTIONs MAivUFA'CTLRING METHODS, VACUUM, VAPOR
PLATINGA ELE7LTRIC.AL IRUPLRTIES, -IXEU CONTACTS,
MOLECJ AH CiEAMS U
lucNTIFIENS: THIN FILMS, F IILDISTORS, SILICON

r XDCL:IMSULF!UE, ZiNC OXDSPACE CHARQE
LIMITE) INAN IS'TuR, ZtUBSrRATESIELECTROiflC5) (U)

RESEARC~l LONCER~qt) THE THEORETICAL !NVESTIGATION,
DESIGN, AND oEVLL,)PMU.JT OF THIN FILM METALDIELECTRIC

t ACTIVE t)OLIU STATE ELECTRONIC DEVICE '1TH U~jAeLE
P06ER GAINS 7HAT ARE RELATIVELY INSENS1)IVE TO

* TEMPEXATURE CH4AiGLS A UElAILED CONJUCTION
MECHANI M FOR TH!iN-FILM FIELD EFFECT TRIIDE5 IS
PRE'-CTLOo 4EVV tEXPErkIMEN?AL FINOIIvGS ovHICH SEEM TO
SUStoTANTIATL T~t IRAP EMPTYING MECHANISM ARE
OUTLINEI) THE RL5WLrs 3F EXPERIMENT, IN VARYING
510 AND CDS THILj~wESS IN FIELD EFFECT TRIOC)JS
AND THiEIR EFFECT ON DZ.VICL PERFURMANCkE ARE hHOWN,
EFFLCT OF UEVCL~ A41ING AND ELECTRODE~
CUN~cj(UiATIUNS UN DEVICL PERFURtIANCE ARE ALSOV D15CU55LOo 5OME THEURLTICAL CONSIUENATION,-' FOR
0a5LRVAfIuN OF i:PACL CHARGE LIMITED CURNENT IN
CO)S FILMS AKL U15CUSEO, THE METH3DS uF
FABXICATIN OF 5CL LEVI;.E5 ARE JPRESLN[Eo.
(AUTHUR)I (U)
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AU-4i5u /56 
l

R(.A LAB PPINCETON4 N J

INTLRACfIUN5 OF CO)HLRENT OPIICAL RAUIATION j61TH
5 UL I D S (LUI

DLSCRIPTIVE NUTE: FINAL HEpT,,
AU~s 6'4 61P BRUiqSTLUN,R. ;OCKMAr4.No

CONTRACT: rNONR IgaUU
PxO~j: JU 6] UNCLAt)SIFILO KEIQR~T

5UPPLLMLNTAKY NOTL:

DLSCRIPT08S; 14'LIGHT TRANSMISSION, SOLIL)
i*SEmICONDUCTUMS, 1L!t.HT)l #*i(LIL) TATY. PHY51CSo
LASEHSI, RLCUMBINAT:UN RLACTIONS, HOLAHIZATIUN, U10DES

ABMIONDTCTN, IMP'lIES, QANUM CMECHANIS, AslLIE,

CRYSTAL-S

AND TilE FHLWUEN.y TUNIN~G OF INJECTIUN LASERS BY
UNIAXIAL STRESS ARV. RLPURTE). CAL(.ULATIONS aERE
ALSO MAuE OF THc CROSS SECTIONS FUR DUUBLE-PHOTON

AdSURPTION IN VARIOUQ SJBSTANCE. THL.SL RESULTS
INDICATL (HAT~ DuuoLt.PHOTON AS5 ORPTIUN CAN READILY SET
AN INTRINSI. UPPER LIr(IT TO THE POVLR DENSITY THAT
CAN BL. TRANSmITfTEO THROUGH A MEUIUM. MIXING OF THE
AXIAL MVDLS OF dOTH A RUBY ANU A~ ND43*) GLAbS
LAStR ObSL.R'ED IN SAMPLES OF (jE. W~p AND 51
AWHICH WLHE bU8Jr.CTE0 TO AN EXTERNAL DC BIAS FIE'..Ds
THE ObSt.RVEU DEPt~.NOENCE OF THE. INTENSITY OF THE
DIFFERE14CE FREQUENCtES ON THE BIAS), EACITATION
INTLNSI Tye THE LFFECT OF UNIAXIAL SrRt.SS ON THE
EMISSION OF GAAS UlIDES O,"ERAIING B91H IN THE

LASIN.. ANLU NONLA5IN. MODES HAVE 9LEN PTtDIEu.
A UT;IUR I U
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AU-4SI 17
RAYTH EON CO WALTHAM MAS5

FIELD-EFFECT ANU SPACE-CHARGE-LIMITE! INFILM
TR IQUES(U)

DESCRIPTIVE NOTE: HEPT. NO, 4 (FINAL), 1 JUL 63-30
JKUN >5,

JUL 6'4 13P LAZNOVSKYW, He ;SHALLCROSS9

F, V, ;vEIM RP. K, ;WENNIKoLe P. I

CONTRACT: DAd6 O9AMCO2304

UNCLAbSIFIEL REPORT

SUPPL~mLNTANY NOTm:

DLSCRIPTORS: (OStMICUNUUCTOR DEVICES, SEMICONDUCTING

FILMS), VAPOR PLATING, MANUFACTURING MCHODS, STABIL;TY,

ELECTRICAL CUNDULTANCE, TRANSISTORS, LIFE EXPECTANCY,
ENCAPSULATION, TLSTS, TEMPERATURE, ELECTRODESt COATINGS,
CAUMILIM COMPUUND~b SULFIDES, TELLURIUMt SURFACE
pROPERTIeS, bPACL CHARGES (U)

ILENTIFIERS: 1964 tU)

DURIN( THIS PR04HAM, MATERIALS ANg TECHNIQUES WERE
sruulEo To IMPROVE THE HEPRODUCIBILITY AND STABILITY
OF C03 TFTS, ANU TO OBTAIN AN UNDERSTANDING OF
THE FAILURE MECHANISMS. EARLY IN THE PROGRAM.THE
AVEkA.E LIrE OF TFTS (AS MEASURED, FOX EXAMPLE,
BY THE HALF-LIFL OF THE VALUE OF G SUb M) WAS ON
THE ORDLR OF DAYS* AT THE CONCLUSION OF THE PROGRAM
LIFE HalA bELN EATLNDEO TO OVER A YEAR. THE FALL-OFF
IN G !Uu M FOR CDS TFTS 15 NOW COMPARABLE TO THE
DEGMAUATION RAT OF GERMANIUM TRANSISTORS WHICH HAVE
NOT BEEN AGLD. SUCCLSs WITH VACUUM-LNLAPSULATED
HfRMETICALLY SEALED UNITS SHOWS THE SIGNIFICANCE OF
AVERSE AMU;ENT%, PARTICUL.RLV OXYGLN. VITREOUS

SELENIUM ENCAPSULATION I5 EWUALLY EFFLCTIVE, JU.16ING
FROM LAXLY RESULTS OF TESTING. CROWDING OF

CHAALTLKISTICS E ASSOCIATED hITH OXIDATION OF
CONTAT INTLRFACES, A SECOND TYPE OF INSTABILITYA
SHORT TIME VARIATION-*AS STUDIEDI Tillb 15 ASSOCIATED
WITH TRAPPEU CHARGiE AND CHARGE MIQRATION UNDER FIELD*
CONTROL OF THIS CALLS FOR CONTROL OF CHARGE

INCLUuEU IN THE EVAPORATED FILM, RESULTS OF THE
7AQf4RAM SHOW THAT A STABLE TFT MAY BE ACHIEVED BY

PROPER FABRICATION ANU SEALING9 INOICATIOS ARE THAT
A POSTFABRiLATliO4 AbIlNG PROCESS WOULD YIELD EXTREMEL

Y

STABLE UEVICE , (AUTHOR) lUl
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OFFICE O~F ALROSPACE RLSL.ARCH ARLINGTON VA

CADMIUM SULFIDE. A HISTORY OF SEMICUNVUCTOR RESEARH
=AT TH6 AERObPACL RESEARCH LABONATuRiEbo IV)

SEP 64 77P XOMONSNIC( As
REPTa NO. 611 II

UN~CLA!SSIFIEL NEPCHT

DLSCRIPTU(S: (*5tMICUNUUCTONS, AIR FOI(.E RESEAkCH),
(*AIN FONCL RESEAR4CH9 SEMICONDUCTONSJ, IOCADMrIUM,
COmPUUi4DS, SULFloE.3, SEMICONDUCTING FILMS, NEvIE45#SOLAH CELLS, CRYhTALS, CRYSTAL GROQTHg TRANSIST0NS,
bEmICONDUCTOK DEvICE5, RESEAR~CH PROG.4AM ADMINISTIWATIUNP
FLUORESCENCEe HISTURYO ATOMIC ENERGiY L&VL[S# SINCILEcRYSTAL-S, BIdLiOk%4APHILSs SOLID STATE PHYSICS I U)
IUENTIFJERS: CADMIWM SULFIDE (u)

AN rIISTuNICAL ALCouuiT IS GsIVE.N OF AxLIS PROGRAM
pq qRQUP II-V1 COMPOUND SEMICi NUCTuOb FROM TH4EBEiNNING OF THE PROGNAM IN 1951 TO THE PRESENT*
STUUIES RH&LATIN~a TO THE ELECTRICAL AN!9 OPTICALPR(OPERTIES OF CADMIUM SULFIDE ARE EMPHASIZ~us THE
STON~Y IS TOLD IN THE CHANG:NG CONTEAT OF AIR
FURCE ftSEAkCH* (AUTHOR) (u)
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OV(. HE)PDT 816LIUGHAt'HY 5EARCH CUNIRU.L N~U* /ZZZHT

RCA LAb., FRINC IUN 11

HI-FILM PULYCM(YbTALLINE FILLI)-EFFLCI rRIOu.Ea U

OkSCRIPTIYL NUTE: UARTENLY KEPbTv NO. Is JLL-JU SL

~JA . 65 hEIMER.Po K. 1"ODW, is I
FRAiiTLoVe Lw ILAZ.AOVSg~yoi He. ISCHELHURNR. L,

CONTRACT: UA43 O434MCULJ2JIL

LNCLAbSIFZELi iREPUIkT

SWFLLMNTARY NUTk,:

Ok.5cRIPTQNS; (*7NIUDLSo ARMY RELARCH)s SEMICONOUCTIN.

FILM5, CADMIUM CUMi'OUNDSo SULFIDESo .LkLCTRICAL
I.RiPLRTILSI IMPUNqITIL.SO INDIUM CUMPOWN.u5, ANTIMONY
ALLOYS, fRAN51STuRbi MANUFACTURING MLTmOO5, CRYSTAL
5TRUCTURL, CRYSTAL SUBSTRUCTURLt CHY TAL LATTICE
UEFECTS, ELELTOo. LIFFRACTION ANALYSIS. HALL EFFLCT (u)
ILENTIFIEHSI, THI1N FILMS iN)

THiE MICHOSTNUCTULJ~ ANU tLECTRICAL CHANACTLRISTILS
OF CAUMIUM1 bULFIOL FILMS WENE $TUUIEU AS A FUNCTIorJ
OF SUaSTRAT. TEMP(JRATURLI FILM THICKNO.S AiNO
DEPU.SITION XATE. PHYSICAL FACTORS WHICH WOHL
EXANIINEU INCLUDED FILiA bYRE$5j FILM RUUIaHNEbS,
CRYSTALL:7E SI1C A140 DtGRE. OF PREI(mREU
UHI~.'NTATIQN, ELE.CTRICAL PROPEHTIES !STUDIED
INCLUUEO HALL MU)aILITyl RES!STIV1TY, AND
PRFORMANCE IN 7FT $TRL'CTURESo A 5IMPLE

ELECTRICAL METHUD OF MEASURING THE SEMICONqDUCTOR
3 ~DUPIN; -.EN51TY IN THIN-FILM STF4UCTUIES fiAb DEVISEU,

TFT1S Uz1IgG INDIUM ANTIMONIUE FILMS AS THL
SEMICuNUUCTUH VtK SHOWN TU OFEXATL BY FIk.LD-LFFECT
CCHNrRUL Op L.ITHtK ELECTRONS ON~ HOLEh. CADMIUM
SLENIDL TFTtS HAVING GuUO PERFuRMANCL WERE
PNEPEU by EVAIPURA71UN OF ALL CONSTITUENTS IN A
SIN4.LL vACUUM OU~N A sUd5TRATL MELD A[ ROOM
TLMtPERAI'kEs FAt RICATION FIACILITIL.S WLRL
CQN! TKULTLU trLQR PHOLIUCING TOELVE rn'sb ON U14E
SuB )TNAiE WiTH ANi LVAPOkATLO UVtRLOAT AND UNDERLOAT
TU IMPRUVL UNIFUkMITY AND LIFL* A 0.2-MIL WIRE
MASN, IN CuNlACT ijITH THL GLA'J ) [S EAPLCTEu TO PI~ouuCE
5mALLL.R 50ULJ(CL-LjKAIti1 SPACINU ANU HI(UHtR PLH$.ORMANCE
THAN mAb tsEL1J OoTAINEI PREVIOUSLY. A EST FACILITY
WAS CUNhTKU .TLD FUR LIFL-TLSTIN4 A jrvUP UF !4
TFTIS UdI)0.N VARIOQJ5 CUNLITIUNS.* (AUrijuR) (U)

75

UP4CLASSI F[EL) /ZZLHT



UNCLA5SIF IEu

UDC REPORT BIBLIONAPHY SEARCH CUNfRUL Nis /ZZZH1

Aju-459 164i
LIBRARY OF LONGHEi WASHINGTON U) C AEK05PACL T.CHiULUGY

RADIATIUN DAMAGL IN SuLIDS. CUMI3ILATIuN OF
AdSTRAC TS, (U)

OLSCRlPrIVL MUTE: SUHVLYS OF SUVIET-isLUC SCiLNTIPIC

ND TECHNICAL, LITERATURE,

SUPPLLMLNTANY NOTL:

UjLSCRIPTL'HS; (5t.MICUNU~cTORik RADIATIUN DAMAGE),
cosoi..u bTATL PHYSICS, BIBLIOGRAPHIES)* U5bRp THLORY,
isEMANIUMi SILICON, CAIJMIUM COMPOUNDS, INDIUM COMPOUNDS,
CRYSTALS, HALIDES, TITANATESe A8iSTRACTINi PULYMERS,
(aLAS3, MAGNESlIUM, ZINC, SELENIULS, SULFIULs, ANTImitvY
ALLOYS, ULILECTRIC PROPENTIES, (U)

THI.2 IS A CUMPILATIUN OF SCIENTIFIC PAPERo UN THF
SU6jECT OF RADIATION DAMAGE IN SOLIiJS PUSLI HED 114
THE PLRIOL)ICAL FILIKA TVERDOGU TELA (bOLID
bTATE PHYSICS), DURING THE P'ERIOD FROM
JANUARY 1961 TO NOVtMbEH 1963. THL REP~ORT Is
DIVIDED INTO FOUR SECTIONS: SEMICONUULTORs, SILICON,
GERMANIUM, CADMIUM 5ULFIDE, AND CADMIUM SLLLNIDL ANU
lIqDIUM AN'TIMONIUE, IONIC CRYSTALS (EXCLUDING
SEMLCON'UUCTURSI ALKALI HALIUES, AND MAGNESIUM AND
Z1INC TITANATES1 OTHER MATERIALS (COVALENT
SUBSTANtLES INCLOiDIN'a POLYMERS, 4LASSEbp ROCHELLL
SALT,ooo)I AND rUNELY THEORLTICAL SUejECTS.
WITHIN '*ACH SLCTION OR SUB5ECTIUN THEj PAPLRs ARL
ARRAN'JEu CHRONOLUQICALLY START&NG wITri THL LARLIEbT

PUBL16HL.D ANTICLILSs (AUTHOR) (U)
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AU-L461 48Y~
SrANFORJ UNIv CALIF STA14FORU LLECTRUNIC,6 LAdS

SURF~ACE STAIL5 ANU dARRIEN HEIGHT IN METAL-
SEMICUNLJUCTUR SURFACE BARRILR DIOLJEha (u)

DESC.RIPTIVE NOTE: IEC.HNICAL REi.Tes
MlAY 65 IS/p (OfLEYA. M, I

REPTs NO. TR-0414-1 oSU-bEL-65-UbI
CONTRACT: NUINF22bo8a
PNOJ: NRJ73 j6Q

UaNC4ASSI FIEU tKEPORT

SUPPLC.MLNiARY NOTL;

DESCRIPTO.],; IODIOUEb(SEMICONoUcTOm), bURFACL
pROPERTILS~o METALS, ELECTRONS, ENLR(,Yo
EXCITATIUN, ATOMIC ENERGY LEVELS, 4ALLIUM ALLOYS,
)JHOS)PH(US A6LOYh, THEORY, STATIC LECTRICITY,
MATHLMATiCAL ANA 6.YSE5, DIFFUSION, LM15bIVITY1
JOINTS$ LRYSTALS, U15TRIbUTIONo fLCTRUN-
0ENS4TYo ELECTNICAL. PRUPERTIES, EXPERIMENTAL DATA.
SILICON, CADMIUM CUM!'OUNVSo SULFIOL, ARSENIC
ALLOYS (U)
IUENTIFIENS: FERINI LEVEL, JUNCTION
cSEMICONuUCTuR5), oARRIEN LAYERS, MOS
JUNCTION, CONDUCTION BOND, SUBSTRATEa
pHOTtJTHRLSHOLD lUl

METAL-St.MICUNDUCTUR SURFACE BARRIER DIODE5 hERE
INvE~rI4ATEU FROM THE STANDPOINT OF THE MECHANISM FUR
THE FORMATION OF THE POTENTIAL BARRIEH AT THE MLTAL-
SEMICONUUCTw~R liTENFACE AND THE MEAhiUREMENT OF THL
BARRIER HEI(aHTo THE DEPLNUENC. OF THE SARNiIER
HLIw~HT UF MLTAL-SEMicoNuUCTOR SYSTEM. UPON THE METAL
WORMA FUNCTION WAS DLRIVLD WITH THE FOLLOwINkv
ASSUMPITONS: (I) THE CONTACT bETWEEN THE PlEtAL
AND THE SEMICONUUCTOR HAS AN INrER7~ACIAL LAYER OF THE
ORDER OF ATOMIC uIMENSIONSI IT WA FUmTHER ASSUMELj
THAT THIS LAYER IS TRANSPARLNT TO ELEtCTRONS AITH
ENEWa wRLATER THAN THE POTENTIAL BARRIER, BUT CAN
WITHSTAND POTENTIAL ACRUSS IT* (2) THL SURFACE
STATE DNSITy (PERt UNIT AREA PEN ELLCTRON VuLTI
AT THL INTERFACt IS A PROPERTY ONLY OF THE
SLMICONuCTUR SURFACk: AND IS INUEPENDLNT OF THE
METAL, bEVERAL MODELS FUR OLSCRIBINU THE dIA5
BEHAVION UF THE MUS STRUCTURE WITH SUNFarv aTATLS
ARE ALSU DI:ICU5bEuo
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UNCL ASS IF LEu

UD(. R~E6'NT SIBLIOGNApHY SEARCH CONTROL IJU, /hLZHl

A 4'7!3 206 9/1
C LEVITE CORP~ CLcVCLANU OHIU ELECTXONI. RESEARCH DIV

FERROMA414ETICt FERRUELECTRIC AND ACOUS3TIC

0EVI1Ck.Sa (U)I

DLSCRIPTIVE NOTE: WUARTERLY REPT* No. Is I JUN-31 AUJG

SEP 65~ 37P SLIKLR,To R. I I
CONTRACT: UA-26-U43-AMC-U 1359(E)
PRUJ: DA-IP622001AU55

MONITUR: ECOm U1359-1-TR

UNCLASSIFIED REPORT

OLSCRIpTORS; t'OtLAy LINLS, AN11Y RES,.ANCH),
PIEZUELECTRIC CRYSTALS, bEMICO,4iDUCTOR5, CAQMIUm
COMPUU4O.')o SULFIVES, SEMICONDUCTING FILMSc
FERROMAGIVETI!3M, FERROELECTRICITY, PIEZUELECTR IC

TRAN~oUCLR5, CADMIUM ALLOYS, SELENIUM ALLOYS,
ELECTRICAL IMPEDANCE, #OLTRASONIC RADIATION (U)
IUENTIFIER5: EWUIVALENT CIRCUITS (U)

THIS bORNK 86ING CARRIED OUT UNDLR TH15 CONTNACT 15

AIMLD Al THL. DEVELOPMENT OF ULTRA5ONIL DELAY LINEb
WHICH UTILIZE PIEZOeLLCTRIC SLMlCUNDUULTORSo TO
THIS ENU THE UNOERSTANDING OF CUS FILM-FUSEo
SILICA DELAY LINES *4AS SIGNIFICANTLY ANCREASED DURIN~G
THE FIRST QUART~ks CAL.CULATION 5HOWED THAT CROSS
CUUPLIN4a EFFECT$ bETW.EN LONGITUDINAL. AND SHEAR MODES
WILL bE Rt.LATIVLLY bMALL. IT WAS FOUNU, THAT FOR
CERTAIN ANG6.ES uf* THE C-AXIS ftbUH RESPECT TO THE
ELECTROwEb THE tALNERATIUN OF bHEAR ilAVES IS MAXIMIZED
RELATIVt TO THE GENLRATION OF LONGITUDINAL oAVEb.
AW LQUIVALE147 CIRCUIT WAS DERIVED FROM THE B3ASIC
PIEZOELLCTRIC EIwLUAT IONS. WITH TeIlS IT WAS SHOWN
THAT THE miUBAND) LOS5S CAN IN THEORY BE LER0. ALSO
IT OAS FOUNU THAT THE INPUT IMPEDANC.E CAN be MAL)E TO
MATCH CUMMONLY AVAIILAaLL COAXIAL LINEb.
PRELININANY LPLHIME.NrAL WORK PROUUCEO COS
FILMS OF H14H RESISTIVITY AND GOOD ADHERENCE, IT
WAS FOUND THAr rHlE DEGREE OF ORIENTATION OF THE
CUS FILMS WAS D6PENL)ENT ON THE KIND OF METAL USED
FOR THE 8ASE ELECTRUDE. GOOD PRUGREbS WAS MADE ON'

A SU85TRATE HOLUER AND THREE POSITION MASK CHANGER
WHICH WILL INCOmPURATE A QUARTZ CRYSTAL MICNOBALANCLO
(AUTHOR) (U)
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UINCLASSIF lEu

UD(. REP~ORT SIBLIUGiRAPHY SEANCH CUNTROL Nu. /LZLHT

HARbHAW CHEMICAL CO CLEVELANU (JHIU

iiNvLSTI~aArIUN OF THIN FILM CADMIUM bULFIDL SOLAIK
CL LLS@ U IL

DESCR~IPTIVE NUTE; WUARTEHLY TECHNICAL FROGH~ijS RLPT, NO*
2, iS FU3-20 MAY 6'1

M1AY 64I 14 6 P iCHAEFLRoJo Ce ;HUMRICKoHm Jo
BELTo.o F.m

CONTRACT: AFJ3 615 1 9i48

Phoj: 81/3
TASK** d1jOI, 817J4.g

UNCLAbSIF1EU REPORT

5UPPLLMLNTARY NUTL:

ULSCRIPTORbi 19SULAR CELLS, FILMS), COCADMIUM COMPOUNDS,
SULFIDES)o VAPOR PLATING, VACUUM APPARATUS, SINGLE

CRYSTAL.S, TITANIUM, COPPL.R COMPOUNLDS, .HLORU.ES, INQIUM,
MOLY60NUMl bILIL.ON COMPOUNDS, MUNOXIOLS, SURFACt
PRUPt.RTIhS, LNER4sY CONVERSION, EFFLCT:VENESS (u)

IDENTIFIENSi TH114 FILMSCM

CUN.,31EHADLL. EMPHASIS HAS BEEN PLACED ON THL
DEVELOPMLNT OF THE CHLMIPLATE) OR IMMERSION TECHNIQUE

FUR THE WARIER FURMATION. (aAINS OF ABOUT '4US IN

CONVERSION CFFILIENCY HAVE BEEN REAL1IED OVER THIE
STA140ARU LFFIC.ItNCY OF ZmS. LI JHTEH ivEIGHT
SOLAR CELLS HAVE. BEEN FABRICATED ON TITANIUM
SUBSTHATE5 VWITH HIGH POhER TO WEICNHT RATIOS, SOLAR

CELLS US'ING H-FILM As THE SUBSTRATE MATERIAL HAVE

WEIU~HT RATIOS GREATER THAN 40o. THE VACUUM
DEPOSITIONj UF CLJS ON SINGLE CRYSTAL CUS HAS
BLEN PERFORMED TO STUUY EFFECTS OF !)U*STRATL

PERFECTION UN TME QQALITY OF THE FILM. 50.~ STATE
REACTIONS OF CLJCI AN4D COS WERC INVESTIGATED
IN ORDER TO PREP'ARE MuRL EFFECTIVE dARRlENSt
INDIUM I'LAT.L) Mu SUdSTRATES WERE UTILIZED TQ

PROVIDE OHMIC CUNIACT5 AT THE COS SUBil RMTE
INTERFACE. SPECTRAL RL.SPONSE 0F ELECTROPLATLD AND

CHEMII'LATLU CELLS AS A FUNCTION OF TIME SHO*S THAI
THE LATTEN APPEAR TO bE MORE STABLE IN ORDINARY
AMBIENT5@ THE USE OF h~Io THIN FILMS Oli THL TOP

SURFACE OF THE CE4L HAS LEO TO A MORE $TABLE CLL, IN
THE PREbENCL OF AATLR VAPOR. OPTICAL STUDIES ON
THE CHEMIPLATED 8ARRIER LAYER HAVE cotiFIRMED A .U,9-
X COMPOUND OF A THICKNLSS OF ABOUT ItiOUA AND

EXHIBITINGI FREE CARRIER AdSORPTION.
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UD(. ilLIORT BIBLIOGRAPHY SEARCH CUNI1RUL NU. /SZSHT

MUTURULA INC PHUENIA ARI.Z

MICK~U*AAE ALOUSTI ic U'.At( LINE AND RLLATLD :T IVL

DEV ICES. (U)

DLSCRIPrIVL NUTE: wUARTEHLY I'ROGt(E6 FtLPT* Nu. 29 i7

AUG-17 NOV 6.3,
MAR 6'1 79P HiCI(LRNELLiF. ;6RE14ULCiKEtv..

MEUIWApi. *
CONTRACT: AP 3 0 6U2 3WJ76

POj: tos 78
TASK: 557802
MUNITUR: RAL)W. TiR84 22

UNCLA55IFIEu REPORNT

SUPPLLMLNrARY NUT.;

ULSCRIPTONS; (OMICHO*AVE E(WUIPMLNT1 DELAY LINES),
CODE6AY 6INES,* ACOUSTIC tQULPME.NT, SLMICONOUCTORS, SvLI0

STATE PHYSICSt ACOUSTICS, SINGLL CRYSTALS, CADMIUM

COMPOUNDble SULFILu~So VERY HIGH FREW.U!.NCY, HIGH

FREQUENCY9 QUART4, ELECTHOACUUSTIC TRANSDUCERS, PHONUNS,

* ULTRASONIC PHUPERTIES, HAL.L LFFECT, IPILZOELECTNIC

LFFECT, UjAINj MANUFACTURING METHODS, AMPLIFIERS,

a ESI:ITANCE (LLECTRICAL) (U)

PRI14ARILY EAPERIMELNTAL LFFOR.TS UUNIN4 TH15 PERIOD

HAVE FRU~UCLD 6U 1MC CUS AMPLIFIER!) wITH 4U Do

NET ELELTRICAL QAIN AND 120 Db/CM GAIN VALULS, WIIH
PUWL.R OUUPUr LEVELS OF dO Mh. BI4OADBAN'Ds 80 MCt

DIFFUSEU SUNFACE-TRANSDUCERS IN CLS HAVE bEL

MADE NIrH LLSS THAN IZ DaB LOSSES, AND QUARTZ
TRANSUCF.R LOOSt.S AT 60 MC HAVE BEEN NEDUCEU BEL06

3 Ud, ELECTRICALLY TUNAULE MILLIHLNHY INDUCTANCES

*ITH W 4iRLATEH [HAN IU AND HALL EFFLCto NUN-
RLCIPMUCAL 14EGATIVE RESISTANCL CIRCUITS OPERATING
OVER A J0:1 FREIwULNCY RAN5E ARE ECIE ALONG

INITH METIIUD~o FON ACHIEVING L06 TEMPERATURL OHMIL

CUNIA-.Tti TO CLU5 CRYbTALS. THESE RLSULrS

NLPRE5ENT MAJOR PRO'aRES5 TCJhARD THE OUJECTIVE OF

COMPLEX FuNLT1iOiAL ELEC7RONIC CIRCUITb IN SINGLL

CRY OTAL STRUCTUHL6 OITHUUT DISCRETE ELEMEiTS OR

INTERCONNECTIONb. (AUTHUR) (U)
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UUL rkEP"UmT 8IdLIUGNAtJHy hLARLH CUNINrJL Nu /ZiHT

AU-8Ud d~
STA14FUJRU UNIV CALIF STANFORU LLE.CIHUNIC5 LA65

OPTICAL SLCUNU-HAKMUNIC GENLRATjoIw IN SLMJCUNLI,-.TON

DESCRIPTIVE NUTE: INTERNIM REPT. FOR JAN 62-DEC 63,

TASK: 'IL3iU2
MQN ITUR: AFAL TUR6'4 7d

LNCLA~iSIFIEU REPORT

DESCRIPTORS: (*StMICQNDUCT0R5, OPTICAL PROV.ExTIEbI,
AB5O1KPTIUN SIPECTHUMO CNY$TAL LATTICES, ZINC COMPUUND41
SULFIDLSo CAUMIUI COMPOUNDS, SLLENIDLS@ SINGLE CkY5TALS,
4ALLIUM COMPUuND.13 LIGHT, ELE.CTROPIAGNLTIC W~AVES, Q~UAN T UM
MECHANIC5# PHOTON5, CAUMIUM ALLOYS. LAbERS,
POLARILATIONs ARbENIDES, PROPA(,ATIUN, 'WAVE FuNCTIoi S,
6ALLIUM ALLOYS, CRYSTAL STRUCTURE, MATHEMATICAL MOE6S,
TELLURIDES, PHOSPHIDES (U)

IU)ENTIFIENS; N1URTIITL (U)

OPTICAL SLCUND~rIARMUNIC GENE.RATION IN
SENCNUCTQR5 MIAS BEEN 5TUOIh.D EXPE~RIMENTALLY ANiJ
THEORETICALLY TO LEARN H01h ENLHCY-BANU STRUCTUR. ANU
LATTICC SYMM1ETRy INFLUENCE THE EIrFICIL.NCY OF HAkMONIC
CONVER~SION& USINbj A PULSED N03*: CmLASS L.AsEm,
HARMONIC tjEINERATIUN NAS MEASUIRLU AS A FUNCTION OF
ALLOY CUMPObITI1 )N IN *URTl.ITE ZNS-CUS AND
C)S-CJSL MONOCRYbTALS TO DETERMINL IHL EFFECT
OF SETTING THE LNERGY GAP AT VALUtS LiTHER kaNEATEA UR
LES~o THAN THE HARMONIC PHOTON LEN~e IN THE
COS"C.OSi. SERIES, THL HARMONIC RADIATION WAS
REAL11LY (JdSLRVAbLE UESPITE THE STRONG ABSO~RPTION OF
HSARNONI%; LI(aHT, THE INFLUENCE OF LATTICE SYMMETRY
WAS STUULJE BY CL01PARIN6 HARMONIC GLNt.HATIUN IN ZINC-
BLE14DE AND bURTZITE SEMICONDUCTOR5 HAVINGj SIMILAR
ENERGY 4aAPSo NAm'eLY ZNSi., Z1NTEI GAP,
GAA5, CLJS, LOSE, CUBIC LNS, AND
HEXAGONAL ZNSs IT WAS FOUND THAT THh. LATTICE
STRUCTURE HAD LLS EFFECT UPON THL MA0.,IJTUDk. OF TIHLS)
SU5LEPTIdIL1TY-lEI4S0R CUMPONENT% THAN THE bANU
STRuC IUR.. IAUTrIUR) I U)
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UDC REi'UIT BIBLIUGd(APHY b-EARCH CUNrRUL N~s /ZZH-T

AU-6L48 4I6aSTa
TEXAS INSTFRUMENTS INC DALLAS

QLSCL'UPTIVIL NuTL: Fli4AL kEPTo !3u' 62-AUG 6Jo
JUL &4 217P UMN5ONXO0LANW Le

MRjpTu NUo TI-08-6-64
CONTRACT: AF 33(*57)-9196
PHOJ: AF-'415Y9

MUNITU4; AFAL Ti)R-64(-135

JNLLA!35IF jLU REPORT

SuPIFLLML:'fAky NUTL:

UL-I PTOK!;: ( 9EP IrAA IAL (vROviTH p SEMI CUNUCT ING F ILMS)

b.5LINICfnODUCTURS, MOLECULAR~ ELLCTRONICb)s (OMOLLLULAR
LLLCTRUN~ICzis SEMICUNDUCTURSI, GALLIUM ALLOYS, ARSENIC
ALLOYS, r'IiUSPHURqj5 ALLOYS, CADMIUM CIJMiOUNW5, SULFLIDES,
C.HkMICAL ELEM1ENTS, INTEjRMETALLIC COMPOUNDS, VAPOR

ILATINU.s DIFFIl~UN, TRANSPORT PRUPLR1It.So LLtCTRIC
UISCHiARGL!3, LRYSTAL 4aRohTI4, SURFACE PRUPERTILS,
PHUITUELECTNW(. MATERIAL$* PHOTOSENSITIVITY,
PHUTUELELTROiiie DIQDLS (hEMILONUUCTOxt~I SEMICONDUCTOR~

LEVICEbi MANUrACTUHING MLTHODS, impu~oirILS, DILICON tU)
ILENTIFIERS: FUNcTIONAL LLECTRUNIC aL.OC.K5, THREE
UIMENSIONAL ARRAYS, LPITAXIAL DIFFUSI~iv (U)

LONTENT;3 HIGH KE31bTIVITY G2AA5 AND
DcPOsITIONq UN GAA$ TECHNOLOOY OF THREL-
DIMENbIONAL ARRAYSo INqVESTIGJATION O PIHENOMLNA IN
II-VI COMPOUNDS, isAP AND GAASXP (I-A)
Id4 EPITAXiAL uEvICES, (U)
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UNCLASSIFIlED

UucREGH BIBIUGH~fAPflT SEARCH CuNTROUL NO/eH

AU~-603 17
DL.L.AIARL UNIV Nt.WARF

ELECTRO-UPTICAL MLTHOU FOR INVEI;TLGATION UF FILLD AND

CURRENT DISTRIBUTIONS IN SEMICONDUcTONS AND LAYLR-

LIKE FILLU DISTNIbUTION5 IN PHQTOCON~tJCTUKS@ (Ui)

DLSCRIpTIVE NUTE: PJUGIHE S RLPT9 NuoIs 15 NUV 63I-3U

JUN 6'41
JU14 6'4 bp OEHIK# fie

CUNTRACT: NONR G000146 63

UNCLASSIFILU HEPOHT

SUPPLLMLNrARY NOTt,;

DLSCRIPTOAS: C*5SMICVNUUCTOR6, SIN~aLL CRYSTAL.S)i

(*PHUTOELECTRIC 1MATENIALS, SIN(A%.E CRYSTALS), (OSIiiiLkt

LRYSTAL5, CRYSTAL ;iROWTH), CADMIUM COMP~OUNDS, SULFIDESs

LL CTRL.DMINESCENCLs CR~YSTAL HOLUER'So LXcIrATION,

UISTRIbUTIUNP TE5T FACILITIES 4U)

IVENTIFIENS: ELELTRO-OPTIC EFFE.CT, CADMIUM

SU.LF ID 
U)

ELECTRO-UPTICAL MEIHOD FuR INVL$SrjAl'IuN OF FIELD AND

CURRENT LIsTmIb~TjQNS IN SEMICUNUUcTUI4) ANULAY&.R-LIKE FIELD

UJ TiKIlUT IuN!) IN PHO[IOCO1NDVC TONS.
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GOC REPORT dIbLIUGNAPHY SEANCH CUNTROL Nu. /LZIHT

Au-604 37'1

DAYTON UNIV OHJD NESEARCH I1NST

OP11CAL PHOPEP.TIE) UF SLMICUNUUCTIrpj LHYSTALS. iu?

DtSCRIPTIVE NUTE: FI AL NEPT. 1 5 lb NV #a U3U A Pi 6N4
J UN 644 54p NAMMAUSKEonERNLR N.

CoNTRALT: AFJ3 616 7bjOU

TASK: l8cabu3
MUNITC'R: AWL ,64i 98

UN4CLAS)SIFIED RtEPORT

SUPPLLMENTARY NUlL:

DLSCRIPrONS: (OSEMICUNDUr.TON),j OPTICAL PNOP.ETjL5),

(*CNYSTAI.5, OPTICAL rRUPLRTILS), CADMIUM COMPOUNOS, aINC
C01POUND.S, StLENUDLS, SULFIDES, EMISSIVITY, ABSDNPTIUNt
IMPUNITILS, TEMPLNATiJRL, PHESSURL, MAGNETIC FIELDS,
LLECTRICAL FIEL0z (U)
ZUENTIFIENS: CADMIUM SLLLNIUt, CADMIUM SULFIOE, ZINC
SELEriIDE, ZIN4C SULFIuC UJI

AN LXTE14DED PNCJlJXAM AbOUT OPTICAL PHOVERtTIE OF
SOME sEL.ECTC.D StMICONOUCTZN6s CRYSTALS UNOLR VARIED)
CONDITIUNS) U7 TLMPENATUNE, PRLS5UHE, MAGNL.TIC AwtDELECTRIC. FILLUS, MEANs LiE EACITATIO1i, AND liNFLULNCEOF IMPUNITILS 1I1 uRIEFLY SU1MMANIZLO. CAUT.UN)a

(U)
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UO(. REIORI BIBLIOGRAPHY SEARCH CONTROL NU. /LZ/Hl

AU-603~ 391
FOREI(sN TfLCNLU(IY )IV AIGHT-PATlLHS5UN AFUd UHIU

MLTHOL) UF CLJNTA(.TLEbS IHVESTItjATING ELLCTNIC.AL

CONOuCTICN UF CADMIUM SULFIUE TYPL SELMI-CUNU~CTURS.
(u

~JUL 6~4 14 YNEV5s. ;:HLINKMANtmo

FUR5ENKL~.Vo I

Ui4C LA!)5 1F I E U *.E P UH

SVPPLEmENIARY NOTL:, UNEDITED RUUt.d4 DRAFT THAN$. OF

dULGARSKA AKADEMIYA '('A NAUKITE, FILICHI45KI
INSTITUT. IZVESTIYAI 19629 V. 10. NO* 4s P. Z9-Jbo

DLSCRIPTOKS: I*PHUTOSENSITIVITY, SIN6LL CRYSTALS),

(*LlCNUTFS,.HTCNUTVT) (OSINGLE CRYsTALS.

PHuTUELECLTRI.LFFLCT), ELECTRICAL -ONDuCTA,4cE,

DIELECTRIC PROPEHTIES, ELECTROULS, GENLRATORs,

MEASUREMLNTs HIGm FRLQUENCY9 CADMIUM COMPOUNoS.
SULFIDESo BULGARIA IU)

IigENTIFIENS: CADMIUM SULFIDE (U)

INVC.STI1ATIONS OF LOCAL PHOTOSENSITIVITY UN

COS-MUNVCRY!;TAL:) vERE CARRIED OUT BY THREE
ME.T110US A) 4ITm THL4 AID OF A rENLRATUR THE
RELATIVL IHLTOSttiSITIV!TY ALONG THE LO.GTH UF THlE

CRYSTAL OlAS MEA5UREUI 81 BY AN URQINArIY mETHOU
WITH CONSTANT VoLTA4E; 0. 5IMILARLY wITH THL
CUNbTANN VOLTAGLO THE LLECTHOULE) AERL APPLILD OVER
THE ENTIR1E LENG-fri OF THk. CRYSTAL. LUCAL

MLAUhiEMENTi Atin THE HIGH FhtQE4cY %ENEHATOR
OFFLRe.D PHACTICALLY TRUE RESULTs, JUST AS BY UIKEC.LL

MEAbUrdING THIE CORRENT AND LARGEL NO~EI UF ELECTinUL)ES6
THE LOCALLY MEA ,UHEiJ PRUPERTiES, iY MLANS5 OF rHL

TH.IXD MLTHOU, DID NUT LLAD TO SATISFA;LTo~y RESULT5, (U)
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I UNCLASSIFIJED

UD. REiFOkT I9IBLIUGDAP8Y SEARCH CONTROL Nj. /ZLHT51 Au-bUJ A$9U

LIJUVAIN UI'iIV (StL41V141)

PH0TO-MAGNETIC-tLcrP.1c STUDY OF CO LHYSTA1.5a
TRAliSPUNT PHOPEmTE., UF 6IStIUlH ROLLELJ THIN

DESCRIPTIVE NOTE: FINAL kEpTs FUR I5 NuV b8-jl DLC 63'

ArH 64 94 LUYCKX,ANDIE IVANULhAUI4LH,
~; ~, JLAN I1!35,JEAN-PAUL ;LONTIL.GUY ;STOwUA1Tt

JAC'd)ES
CuNTRACT: AF61 011~ 166
MUNITUR: RADC *TU)64l 3's9

LINCLASSIFIE., REPORT

SPPLEMk NTANY NUTL:I: SCRIPTOH5: (OS&MICUNUCTURS, SIN3Lw- LRY5FALS),
(ObIGLECNY~TALS, SEMjCON0UCToRhjqJ, 1.ISMUTH# TNA; SPORT

II PROPLRTILS)i (*FOILS, BISMUTH), CAUMIUM COr4PIUNOS,

p~FCTI, .LOLlJMINGEC, IFAED CRMADINATION PROLLIITIC
(METALLUNGY~o HEAT TiREATMENT9 HALL EFFLCTp PMOTULLLCTNIC

PHOTO-MA614ETO-ELECTRIC PHENUMLNA IN CLJS SIN~iLE
CRY'ZTALZ ARC. INTERPHETEUj BY PHUTOPOLARILATIUN,
HIGH1 FRL.WUENCY PURMING OJF CU~S IS INTEr4PN.EtEI B~Y
SOLIc. NLVERIIBLt. ELLCTHOLYSIS. PHOTUvIJLTAGE5 A14U
AL)SUidEU GA:aE5* sTQVY OF PHUTUCLIRRENTb INDUCED~ b
PuST-IRRAUIATIOrq INFRARk.D WUENCtliqG WAVELt.U- i.m
THAiNSiONT FROFENTILZ uF BISMUTH RULLEL THIN~ FOILS

t Ar dO AND 295 K, RESISTIVITY, T HNELECTRIL PUAE'1,
MAGNETONESiISTANCE, H1ALL CONSTANT, MAGNETO-SLEBELK

COEFFICiF.NT, ARC. CO1MPARLD 61VTH THE SIMILAR PROPERTIES
OF UNL)EFUNmfto SAMPLES. (AUTHOR) i )
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uu NEIFORT BIBLIUGHAIPHY S3EARCH CUNTRUL NO* /iZZHT 1

AD-6OJ b21
GENERAL ELEL.TRIL CO SyRACUSL N Y

RESLARCti ON MICMoAVE INTERACTIUi IN
SEMICUNUUCTL)RSO (u)

DESCRIPTIVE NUTE: WUARTENLY NEPT. NO@ 49

0CC 63 6up ALuRLcH1,i. ito ;BYC Re
UIETZJo Fe ;NAi4UfjA@S9

CONTRACT: AF.)3 6!o7 10080

UNCLA651FIEU dEPORT

SUPPLEMENTANY NOTE.:

DLsCRIPrONS: (6AV010 AMPLIFIERS, SkMICuNOucTOR UI.VICbleI
IOPHASE bHIFTERS, .iAVE(aUIOES~p (*5LMICUDUCTORSg
PILZOELECTHIC. CRYSTALS), MICI4OOAVE AMP6IFIERS, PULSE
AMPLIFIERS, UIOOi.5 (SEMICONDUCTOR), SINGLE CHYSTAL5,
SILI(33Ns CADMIUM CuMPOUNDS. SULFIDL.S, TRANSDUCERb,
ULTRA.DONIc RADIAION IU)
IUEriTIFIENS; CADMIUM SULFIDE (U)

THE FlIbT TASK ,.AS TO OLVELOP TmRLE INCH LO1NG P-Aj
JUJNCTIONS IN 51144LE CRYSTAL SILICON *MIICH COULU BL
lNCURI'ONATEL) IN *AVtGUIUES AS ACTIVL P'HASE-bHIFTIiqG
ELEMEi4Ts FOR MEASqJHLMENr PURPOSES. REcENT ADVA14CES
IN TiHE ltLL OF ULTRASONICS HAVE PRODUCED DIRECT
OdSERVArjum OF t.LECTRONPHONON INTERACTION IN
PIELUEL.CTRIC StMICUNUUCTORS& THIE MOSI IMPORTANT

DEVICE. TO EMERG, FROM THIS *014K Ib Ti*L ULTRASONIC
PIELOLLLCTRIC StMICUNuucTOR AMPLIFIER. IN THIS

DLVICEt *uiEC THE uRlFF VELOCITY OF CONDUCTION
ELECT8ONS lN A PIEZOELELTRIC 5EMICON4DUCTINa CRY5TAL
t.AC .EIS THE VEL~.CITY OF AN ACOUSTIC ,AAVE TRAVELIN.,i IN
THE SAMr. ulNECTIorii ENERGY IS TRAi4SFERREU FROM THE
ELECTRONS TO THE ACOUSTIC *AVi. SUCH THAT ACOUSTIC
AMPLIFICATION TAKES PLAC~e A SHEAR *AVE COS
AMPLIFILR CLNTEikLU AT '48-5 MEusACY(.LES SHOWED 623 DO
INSLI4TI'JN GAIN UPERATING IN PULSED CONDITION.

RELATED EAPmRfIMLNTAL DATA ObSERVED IN THIS
AMPLIFILR SWCH A$ GAIN SATURATION AND LIMITER ACTION
ARE GIVLN. PARTb OF THE AMPLIFIER STRUoCTUNES SUCH

AS TRANhOUCL.RSs bONDS, AND CONTACTS Am~E DISCUSSED AS
WELL AS EXPL.RIMLNiTA6. MEASUREMENTS ON wTHER AMPLIFIEK
STRUC TONES (u)
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UDC I4EP'OH 818LIOGHAPHY SEARCH CONTROL NU. /ZZLHT

Au-6U.J 604
AIR4 FORCE INST UF TLCII "NIGHT-PATTENSOJN AB OHIU

HMUGE.NLITY OF CAUMIUrI bELENIOL-CADMIUM SLLFIoI. SOLID

SOLUTIONS BY XA,(Y FLUORESCENCE# fUl

DESCHIPTIVE NOTE: ,AbTLRIS THES.i
AUua 6'4 13*P bHO6SDUNALU AR4THUR

MONIT.JR: AFIT l NE./PHVS/6t '4

U14CLAbSIFILO REPONT

SUPPLLrMLNTANY NOTt:

OLSCRIPrORS: (OCAUf1IUM COMPOUNDS, FLUONESCLNLEi 10SULI(J

SOLUTIONig CAOMI~jN COMPOUNDS), SCLLNIDLS, SULFILS,
SINGILE CIIYSTAL5, A-RAY SPECTI4OSCLIPY, CO.(STAL GHIObTri
,EM ICONDUCTO4S (U)

IDENTIFIER$: CADMIWM SLLLNIDLo CADhJUM SULF1wL (U)

THE HUMUGh.NLITY Of' (AMIUM SL.ENIE-CAUMILJH SUl.FIDE.

SOLID SOLUTIONS 4AS INVLSTIcGATED bY THlE X-I(AY

FLUURSLENC. MErHOD. bOTH IAS GRONO OR ASSUML)
HOMOGEN.OUS CNY JALQ AND PURPOSELY MANUFACTURED NON-
HOMOGENEOUS CRYSTALS WERE USED. IT OAS CONCLUDLI
FROM THE A-HAY fLUOI4ESCLNCE AN4ALY!bIS UF STANDAR4(S
THAT ANY REbULTb wITIIIN 35 OF EACH OTHER *Er4E DUE
TO zTATISTICAL VAR~IATIONS, OUT kESULTs WITH

DEVIATIONS UREATER THAN 35 WERE DUE TO THE

COt4PO$ITION CHA14GE WITHIN THE CKYSTAL. THE.
MOMOGENLITY OF FOUR ASjSUMED HOMOGENLOUS AND FOUR i4ON-

HOMUGENLOUS CRIYTAL5 WAS EXAMINED oY SCANNING TH4E
CRYSITALS' i,ITH STATIONARY COLLIMATORS OF SMALL

AP'ENTURLo THlE AisUPED HOMOGENECUS CkYbTALS SHOOLD
RESULTS NITMIN JS THEREFORE THEY *ERE CON51JERLD
HOMUGLNG.0U59 OUT THE PUNPOSLLY MANUFALTURLD NON-

HQMUGk:.NL0uS CikYbTAL *EmE FOU14D Tu dE TNUELY
NNNOO4ENEJUSe (AUTHOR) (U)
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UDO REPORT B01610GHAPHY SEARCH CONTROL NO. /LZLMT

AD-603 61I

AIR FORCE INST OF TECm WRIGHT-PATTEHSUN AFB OHIU

ACOUSTI' AMPLIFICATION AND LLLCTRON MU6ILITY IN

LITHIUM AND SODIUm 6OPEU CAUMIUM SULFIDE. (U)

DESCRIPTIVE NOTE: MASTER'S THESIS#
JUN 64 8.1P HUBBARUoJOHN ALLEN I

MONITOR: AFIT , GNE/PHYS/64 I1

UNCLAbSIFjEU ,EPORT

SUPPLEMENTARY NOTL;

DESCRIPTORS: (*IMPuRITILSs SLHICONUUCTURSI,

(05EMICOilOUCTOR5, ACUUSTIC PROPERTIES)t (OPIEZOELECT(IC

CRYSTALS, ELECTRICAL PROPERTIES)o (*CADMIUM COMPOUND.S

SULFIDESJI CNYSTALSo LITHIUM, SODIUM, CRYSTAL CRUwTHg

ELECTRONS, DRIFT, HALL EFFECT, GAIN, ATTENUATION,

MEASUREMLNTo CONuUCTIvITY, DELAY LINES. PULSL
AMPLIFIERS* AMPLIFIERS (U)

THE ACOUSTIC AMPLIFICATION@ DRIFT MOBILITY AND
HALL MOo|LITY 4RE MEASURED IN THIRTELN CADMIUM
SULFIDE CRYSTALS TO DETERMINE THE EFFECT OF
IMPURITIES ON THESE PHOPERTIES, TEN OF THE MEASURED
CRYSTAL-i sEHE GROAN DOPED WITH LITHIUM@ SODIUM OR A
COMoINAIJON OF bOTH SODIUM ANO LITHIUM AND THREE

CHYbTAL2 4EKE GNOhN UNDUPED. THE UNUOPED CRYSTALS
HAVE A MAAIMUM ACuUbTIC GAIN OF AbOUT 7U Ud/CMo A

HALL MOdILITY OF 170 SQ CM/VOLT-SEC AND A DRIFT
MOBILITY OF 16U SW CM/VOLT-bEC. THE LITHIUM DOPED

CKYSTALb HAVE A MAXIMUM GAIN OF AdOUT IOU Da/CM, A

HALL MObLI tY OF 300 SQ CM/VOLT-SLC AND A DKIFT
MOBILITY oF 100 Sw CM/VULT-SEC* THE SODIUM DOPED

CRYSTALS HAVE A MAXIMUM GAIN OF 3 Db/LM A mALL
MOBILITY IOU SQ CM/ VULT-SEC AND A URIFT MOOILITY OF
5U SQ CM/VOLT-SLC, rHE 50DIUM-PLUS-LITHIUM DOPED

CRYSTALS HAVE A MAXIMUM GAIN OF AdOUT 25 OH/CMo A

HALL MOdILITY Of 200 bQ CM/VOLT-SEC AND A DRIFT
MuBILITY OF 150 SQ CM/VULT-SEC. THE MLASUKEmENTS

I4DICATL THAT ImPURITIE5 IN THE CRYSTAL CAN EITHER
INCKEASL uR REDUCE THE ACOUSTIC AMPLIFICATION AND

IMPURITIES INCRLASE ELELTRON TRAPPING WITHIN THE
CRYSTAL@ THUS REDUCING THE DRIFT MOdILITY.

(AUTHOR) (U)
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ALJ-60S lai
GENtRAL ELECTRIC. CO SCHk.NECTAVY N Y

SLMICUNUUCTJR Dk.VICL CONCEPTS. (U)

DtSCRIPTIYE NOTE: SCIENTIFIC Rt.PT* NO,) 7,

HEUMANNIFe Ke lMALLPRo No IA 4 i ODUYH I VdM
CONTRACT: AFi9 6ga 3z9

TASK*. '46UdU5
MONITUR: AFCHL 64 '67

UNCLAbSIFIZ.I kEPORT

SWPIILL.MLNfANY NUTL.:

DESCRIPTORS: (*Sk.MICUNDUCTOR DEVICtS PREPARATION),
CAlOMIUM COMPUUNDi, TLLLUNIDES, SULFIUL:;t ZINC COMPOUNDS,

SELEiNIUE.-,) E..ECT,4ICAL PROPERTIES, HEAT THEATMENT,
tLLCrRUN 8MOARDML1NTs IMPURITIES, COPPLRI CHLORINE,
ALUMINJM, TRACER STUUIESe CRYSTAL LAT)ICE LUEFECT5,
vPTICAL PROPLRTItS. SINGLE CRYSTALS, (bALLIUM ALLUYb,

ARSE.NIC ALLOYS@ LHYSTAL ,jROWTH, LUMIfLbCLNLE, A6.fOHPTIO
SPECTRUM (u])
IUEwTIFIE4S: CADMIUM SULFIDEs CAIJMIUM lELLURIDE,
4ALLIUM ARSENIDE, ZINC SLLENIDE, ZINC 3ULFIDL (U)

STUUIES OF IHE VEFECT CHEMISTRY OF THc. 11-VI
COMPOONUS WLRE ..DiNTINuEU (SEE AD-s33 Y75 A14D A
CUMPAdIbON OAS A~uE OF THE ELECTRICAL BEHAVIOR UF
CUTE, CuSt AND LNSE FOLLOWING EITH.ER
THER4MAL FIRINGS 08 195 MEV ELECTRON bOMBARDMENT.
THE DIFFUSION OF CU INTO UNDOPEu ZN5 AS JvLLL
A3 CL-DUJPED ANL AL-UopEo ZNSE OAS
INVLSTI1aATEu BY RADIOTRACER TECHNIQUES. THE
RESULTS ALRL USI D TO CORRELATE THE LCTRICAL AND
OPTICAL ACTIVITt UF SOME DEFECT CLNTER35 IN II-VI
COMPo'NLIS. THE HALO(AN TRANSPORT GROATH OF
GAA (A)P(I-A) CmYSTALS CONTINUEU. LASL.H
QUALITY MATLRIAL IS BEING PRODUOCED. OUT THE INGOTS,
NHILE RELATIVELY HOMOGENEOUbs ARE POLYCRYbTALLINEs
SLVL.RAL II4GUTS UF GAAS AND GAASf.X)PI.I-
X) *ERE MADL USIN4 A LOWER FURNACE TErmPERATUkEo
THES)E IwGjT5 HAVE LARtGE SIN4aLE-CRYSTAL RE4 1IONS AN'U
ARE MUHL. HOMOGENEOUSLY LOPEL] THAN PREVIOUS ONES&
EXCITON AND RELATED LUMINESCENCE PHLNUMENA THAT
OCCUR NEAR THE dAND EDGE OF A SEMICUNuUCTJR ARE
UIIUSSC.D AND CUMPANEO NIVH THE ABSURPTION SPECTRum.
(AUTHOR) I U)
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AU-604 2SU
MOTUROLA INc PHUL.i|A ARIz

MICHOAAwL ACOUSTIC DELAY L1NE AND RLLATEU ACTIVE

JUL 64 159P

CuNTRACY: AFJO 6u2 3U76
PkOJ: *78
TASK: bS/8u2
MuNITUR; R LD TUR64 246

UNCLA5SIFIEU REPORT

SUPPLtMLNrARY NOTL:

DESCRIPTORS: 1*OLLAY LINLS, MICRHOAVE FREGiuENCy)i
1.ACUUbTIC EWUIPtL-,To SEMICONDUCTOR LEvICES1, COCAUMIUM
COMPOUNDS# SULFIOELS) ELECTRUACOUSTIC TRANSDUCERS,
LNF.RGY CUNVEHSiO,4 SINGLL CRYSTALS, MICRU*AVL
AMPLIFIEHS1 HEAT EXCHANGERS, CRYSTAL OaCILLATORS,
ELECTRUDUS, NEWATIVE RESISTANCE CIRCUIIS, HALL $FFCCT9
GENEHATORS, PHUNONSo ULTRASONIC HAUIATION fU)
IuENTIFIERS: CADMIUM SULFIUEi aYNATOmS (U)

GEtNRATIO,q UF USEFUL HF PONLR OUTPUTS IN LO)
CRYbTAL b , DEMONSTRATLD WITH OUTPUTS UP TO 156 mW
AT THE TERMINALS vwITHoUT THE NEED FUR TRANSOUCERS
HIGH EFFICILNCY (3 L8 CUNVERSION LOSS)
DIFFUSIUN LAYER INTEGRAL TRANSDUCERS *ERE ACHIEVEO IN
ULTRA H|iH PURITY COS CHYSTALS. FEA5IILITY OF
CUMPLETL FUNCTIONAL DEVICES FROM A SINGLE CRYSTAL OF
MATLRIA A 5 SHUAN OITH INTEGRAL DELAY LINES AND
ArPLIFILRSo THE USE OF THERMAL HEAT SINKS AND
PHOPER 6HOICE OF CRYSTAL GEOMETRY ALR. SHUW.i TO
OVEMCOML M0T OF THE OBSTACLES TO ACHIEVEMENT OF
CUNTINUUUS OPERATION oF ELECTROACUUbTIC DEVICES.
INITIAL RESULTS INCLUUED SATIFACTORY OPERATION OF
A COS OzCILLATOR AT A DUTY FACTOR GREATER TmAN
Oo. EFFORTS EmEE CONTINUED WITH SIGNIFICANT
RESULTS IN THE 4ENERAL AREAS OF MORE EFFICIENT
ELECTRIC/ACOUbTIC TRANSDUCERS, SUITABLE DRIFT FIELD
ELECTROUES AND iqEGATIVE RESISTANCE LLLMENTS AND
CIRCUIT49 (AUTHOR) 1U)
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ALD-60'4 J41
LIBRANY OF CONGRESS WAStIINCTOu U C AEIKObPAC& TLLHNUL0 ~'Y

.4AD1ATIuN DAMAGL IN SULID5: COMlJILATjuN DI.
AbSTRACTS, lu)

USClRIPTIiE NOTE: SU'(VLY5 OF ScJVIET-BLUC SCILNTII.IC
AND TLCH1'J1CAL LITLftATLJL IREPTs NUs jIg

AUti 6$ 'tuP
RLYre NUo AT,4-F-6'4-5J

UNCLAbSIFILD RtEPORT

OD.SCRIPTONS: (0StMICUNUUCTORS, NADIATIuN UAMAGEI.
(.*JRYSTA4Ss NAUIATION DAMAGE)o (*RADIATION DAMA6L,

MATEflIALz), (0ABbTRACTINC, RADIATION DAMAGEI, SILICON$
QLRfMANIUMs CADMIUM CUMPOUNOS, bULFIDL.5g SELLNIIES,
INDIUM ALLOYS# AIqrIMONY ALLOYS, (EALLIUrI ALLOYS, ARSk91C

ALLOYS, MACNLSIUM COMPUUNUSs ZIN~C COMPiJUNDSi TITANATLis
AL4ALI MLTAL COMPOUNDS, HALIDES. PUTA~ilUM COjMP~..us,

NITRATLS, PHOSPHATE (JLASS. WUAKTZo POLYMERS, SALTS,
UIELLCTRICSO USSm (U)
IDENTIFIERS: CADMIUM SULFIDE, CAUMIUM bELENIUE, INOIUM
ANTIMONIIJE, 'ALLILJM ARSENIDE, MAGNLSlum TITANATL5,
ZINC TITANAT4S (U)

AbSTRAC15 ON RAUIATION VAMAtiE IN !)EMICONDUCTORS
(SILICONs GLRMA.',IUMe CAUMIUM SULFIDE, CAUMIUM

SLLLNIO~e I1NDIUM ANTImONIDE, ANO 4ALLIUM AN$ENIDEHI
IONIC CRYSTALS IALKALI hALIVES), MAGaNEZIUM AND ZINJC
TITANATLS); AND OTHE.R MATERIALS ICOVALENTs UTHEN
CxY~iTAL6ijEs AN,) AMORPHOUS 5UbSTANCLS)lm (U)
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UDC REPORT BIl3LIUGRAPHY SEARC.H CONINUL Nu, /LZZHT

Au-604 741
WE.SINIGHOUSL LLL.CrRIC CORP ELMIR4A N Y

APPLICATION OF L14aHT ANDi IMAGL INTE14SIFICA71ON. lUI

DESCRIPTIVE NUTL: MONTHLY TE:CHNICAL LNLJINE WNN Ik 0T* NO,
7, 1-31 JAN 6149

FEJ 6 ?Fi 5ZEPISI,Z-. gTHURNTUN,, A.
LAI(E,N. Et We

CONTRACT: N61339 14(4U

UNCLA.'S1FIEO REPORT

SUPPLLML.NTANY NOT&.: bE ALSO AU-60J b;26v

OLSCRIPTOKS: C*IhlA~.E INTENSIFILk(LCTR4ONIC),
FREPARAT1iie)o (,*PHOTOELECTRIC MATERIAL~o IMA4E
INTENSIFIERS (LLLCTRUNICI), (OLUMINESCc.NCEs IMAGk.
INTENSIFICKS (E;LCTHONIC)), PLASTICS, LAPACITANCC,

LAMI'NArE:z PrIOTOL.OiDUCTI VITY, POADLAS, PHOTOELECTRI C
CELLS ISEMICtiNUUCTUR), CADMIUM CUMPOUNU~SP 5LJLFIULS,
Ll(aHT, INTENbITY, bRIGHTNESS, FILMS, ZINC COmPoUNob,

ELECTRICAL INSULATION, SILICON CUMPOUNUS, MONOXIoE:5,
mAuNLSIUI COMPOUNDS, FLUURIDLS IU)
ILJENTIFIEdS: CADMIUM SULFIDE, MAtaNLS1Um FLuOUcIUL,
51LICON IIONOAIDE, ZINC SULFIDE (U)

THE EFFLCT OF DIFFERENqT PLASTIC MATERIALS ON THE
CHANAC.TLRISTICS, ANU CHIE.FLY UN THE CAPACITANCE OF

PC LAYERS AAS 5TUDIt6O, THE EFFECT OF THE
SU04TkATL MATERIAL O~AS INVESTIGATED ALSO, SLVERAL
LAT(.Hi'tS OF~ PC PUADEHS WERE PREPAR40, AND SOME IMAGkE
INTLNS1IeR PANt6Li "ERE FABRICATED. A SIMPLE
LIGHTMETEN, USIiiG A LINEAR (CURRENT V!S. LIGHT
IiqTE.NITY) LOS PC CELL# FOR THE EASY MEASUREMENT
OF L14aHT INTiN5ITIEb AND oRIGHTNESSL~s OVAS
CUN$TmUCT0@D IN THE EvAPORATEU EL FILM PROGRNAM
THE EFFtCT OF AN INSULATINGI FILM ON EITHER OR .jTYj

SIESO THE EL FIL14 jjAb STUDIEu. lAU9HUR) (U)
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AQ~-6O!3 425
HARbHA*s CHEMICAL CO CLEVELAND OHI.O

INVLSTI'IATION OF THIN FILM CADMIUM 'OULFIULE SOLAR~
CELLS@ Iu I

DESCRIPTIVE NOTE: IJOARTEHLY TECHNICAL IPROQRL$S HE.PTg NO,
4 3, 26 MAY-2tD AU4 64o

AUG 64t up SCHAEFER,Je C. !HUMRICKoko Js.
BILLT,Hw Fe

CONTRACT: AF33 615 1,48
PHOj: 617l3
TASK: dI7301,dl7j32

UNCLAbSIFILD REPORT

SUPPLE.NENTANY NOTE.: SEL ALSO AU-601 4s5V9

DLSCRIPTONS: (OSULAR CLLLS, FILM±2), ISLAUMILUM COMPUtiJiUSo

SULFIDt.Sio E'i4ERGY CONVERSIONo dATTLR:Ez ANLU COMPONENTS*
LLLCTRUP6ATING* VAPOIN PLATING, OLGRAUATION, CHEMICAL
MILLIN~as COPPER COMPOUNDS, CHLONIDLS, '*ILICU14 CUMFOUNOSs
mONOA IUEb, SURFACE PROPERTIES, EFFECTIVENEiS (U)
INTIFIERS; THIN FILMS im)

THE DL~aNAUATION OF LECROPLATED CELLb HA.. SEEN
CLO!3ELY OoSLRVEo ANUi IT HAS BLEN FOUNU THAT RECOVERY
CAN Bk. ACCOMPL15Hk.D UNDER PNOPER CONDITIONS.
CHEmICAL M16LIN6a OF THE SUBSTRATE 15 AN LXCLLLENT
MLrHoo FOR PRODUCINGj H1(H P06ER Tu vvLIGHT RATIU
CELLS- FAbRICATIuN OF ThE ONE-HALF ANU ONL S$a)LARE
F~oT MECHANICAL SAMPLE ARRAYS I.,DiCAT. IMPROVED TOTAL
AREA UTILIZATIO14 FACTOR5i. PHOTOVOLTAIL CELLb ANU

DIOOES HAVE BEEN PRLPARED By FIRST L)E)OSITING A THIN
F ILM OF CUCL ON CDSo THE. CUCL *AS
SUb3,EWULJkNTLY coNVERrEu TO CU99555 BY DIEANb uF
,425* UPTICAL STu.jIES ON ELECTROPLATLU AND
CHEMIPLATED BARNILRS HAVE SERVEU TO CUNFIHM THL
PttE5ENCL OF CU25 ALONE ORt MIXE() WITH (.05.
THIN LAYERS OF !slO HAVE BEEN UTILIZED AS A
WATER VAPOR BARHILR TO SIGNIFICANTLY UECRk.AbE
Dk.GRALATION OF CELLS. ADDITIONAL INLOmETICAL *UHK
HAS BLENd PERFORMLO ON A HETLNUJUIN.TIUNi MOULL OF THE
CELL OPLRATION, (AUrHuR) ( U)
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DD HEPOHT BIBLIOGRA'HI SEARLH CUNI'RUL Num /Z~lHT 1

GIANNINI CON6TROLS CURF UUARTE CAL-IF

UNUHLE:)S PNEC1IUN PuTLNTIQMLTLH.(U

DESCRIPTIVE NUTE: INIERIM UEVELOIPMtNT KEPT, FOR~ 5 MAY-19

JUL 6'i.
JUL 64I IV

HEPT. NO. (CL-ER-86hb''3

CONTRACT: NOdSR91175

UNCLA$SIFILU iEPORT

SUPPLC.mENTARY NOYL;

UESCRIPTOM5: topUrIUMLTEbs, PHOTOLLLCTIVE EFFECT),

pHoOCONUUCTIVITY, PHOTOELECTRIC MATk.RIALS@ CADMIUM

COMPOUND49 SULPHIUE.s, PHOTOSENSITIVITY. METAL FILMS,

VESI'aNs PR'UCtLSSING, VOLTAGE (U)

IpENT IFIENS; PHOTuPOTENT ZOMETEHS (U)

TH4E PURP~OSE OF THE PRUGHAM 15 TU 1EkFURM :3TuutES

LEA~l)HG Tu THE FAdRICATION OF EIGHT 8rNUSHLE55

PRECISIUN PUTLNTIumET6Rso A DETAILED uE5CKIPTIUN

OF TNH. IPI4PARATIOw OF CADMIUM SULPHIOLr PHTOSWITCHLb

AND RLSULTS OF PDRfLMINARY TESTS TO DU.TLRmINE PROPER

SEN!;ITliliqG TECHNIQUES ARE DESCRIoEov ALSO INCLUODD

ARE PRELIHIINARY RESULTS OF TE5TS TO DL.TERMINE A

CU9RNLLATION BET,,EEN PHOTOCONDUCTIVITY AND

PHOTOSENSITIVE 5UkFACL 'ZAP 4EOMETNY# THE RE!SULTS

OF THE TEST~i PERFOlRMEU TO DATE. THAT ARE uEbCRIdEU IN

TtIE R0PURT9 HAVL NOT FURNISHED ANY COiNCLUbIvE UATAs (U)
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Au-606 J! I
GENERAL ELECTRIC~ CO SCHENECTAUY N y

SEMICUNUUTUR DE.VICL CONNcEPTS@ (U)

DESCRIPTIVE NUL: SCIENTIFIC HEIFT9 NUI 8o
AUuj 6j4 66 OODBIURY,He He ;AVLNgMe I

KLtNICOTT,P* Re IHALL,Ro N. I
CLJNTRACT: AF1.9 6ja 3g9

fPkoj: 46uJa
TASK: 146udUSJ

'IUNITuR; AFCHL ,64$ 7U2

U14CLAbSIFIEU REIpomr

SUPPLLMENrARY NUTt,; A PORTION UjF THE OHI(3INAL DOLOMENT
CONTAINS FINL DETAIL INHICH MAY MAKE hEADIN(. OF PHOTOCOPY
DIFFICULT. ALSO )LE AD-6U3 783,

DLSCRIPTONS: (OSLMrICUNDUCTOR DLVICCEbs SCILNTIFIL
RESEARCH)# (*LASCRS# DESIGNI, SOLUbILiry, DIPFUSIO.A,
$INGLE CHYSTALS, IMPURITIES, CADMIUM CUMPOUNUS,
bULFIDES, CU~PER, SILVERm ZINC COMPOUNDIS, SELENIUH~
COMPUUNDb, ELECTRICAL PROJPERTIES, FRLQIjENCY
MOUULATI UN (U)

HAVE LEW TO THE FOLLO*ING RESULTS: COPPER AND A4

DIFFUSE VERY RAPIDLY IN COS EVEN dELOvo bUQC;
THE SEGI(EGATION CUEFFICIENT OF AG FUR CPS;Cu
CHA1NGLS FROM 5 A 10 TO THE 7TH POAErc TO UiUI BEI&LEN
5U~3 AND IUUC; ANUs THE SOLUBI17Y OF Aw IN
CfjS DEPLNDS STR,41NGLY ON THE PARTIAL PxESSuRE OF
Co UVER THE CRYSTAL- THE EFFECT OF IMPURITIES ON
THE ELELTRICAL CHARACTERISTICS UF ZNSE SINGLE
CRY5TAL: ARE INVESTIGATtD BY HALL EFFE.CT STUDIEi
CUUPLED *ITH MASS SPECTROMETRIC MEASUREMENTS.
CONSIDENAaLL DItFLRENcEs IN THE IMPURITY bPLCTRUM
AS vvELL AS THE LLECTRICAL BEHAVIOR OF THE CRYSTALS
WERE FOuND 10 EAIST DEPLNDING ON THE zTARTING
MATERIALS, [ME CRYSTAL GsROWTH METHOD, AND THE
PURIFICATION TECHNIWUES USED* A JUNCTION LASER
STRUCTUNE CAPABLE OF FREQuENCY MODULATION IS
DISCUSSED. FRLQUENCY DEVIATIONS OF THE ORDER OF
IUO GC AT MUDULATION FREQUENCIES OF St4ERAL GC
APPEARt KEASONABLE. MODULATION SIGNALS OF ZOO VOLTS
PEAK-TOPEA( ARE REWUINED IN4TO A LOAD CONSIbTINUj 'F A
PURE CAPACITY OF A FRACTION OF A F. (U)
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OU NEPURT BIBLIOGRAP~HY !)EAHCH CUN1'NOL NU. /ZZLHT

Au-6U1 UJ*
A1IR FURC~L 114ST UF TLCM ARIGHT-PAT1EMbUN AFB OHIO

EXPEIMLNTAL INVE5TLGATION OF CURRNT LIMITIN. ANUI
G5CILLArIUN IN LUj* (U)

DLSCRIPTIVE NOTE: MASTLRIS THF.SIb,
AU(J 64I 77P (ARNL.NDAVID He :KUTTENkdU!Aio

QULENTIN A.;
MUNITuR: AFIT ,GL/EE/64 9

U14CLA451FILu REPORT

SuPPLLM.LNTANY NUTE.:

OL.5cRIPTOmS: I*CAOMIUM COMPUUN0S. bULF&DES), (*SIN41LC

CRySTALSP OSC.ILLATION), LIMITERS, LLLCIRlC CURRE1Ts,
ULTRASONIC RADIAfIUN, AMPLIFIERS, PULSI. (GENLHATONS,
5 CMILC ,NUULC TON(S f01

ILENTIFIERS: CADIVIM SULFIDE (U)

THEC CURRENT LIMITIN(3 ANU. OSCI".LATION5 WHI1CH OCCUR

Ar4Elv LOOv REbiS5TIvITY CDb 15 SU~q.ECTLD To mI(aM

LOLEL VULTAI*E PUL5Eb ARE EXPERIMENTALLY INVEST14ATED,
AND SEVERAL THEORIES3 PROPOSED TO EXPLAIN THL
PHENO1EiiA. (HE PMANUFACTURE OF THE TLST SAM4PLES, AND
THE DES14N OF A PULSE GL.NERATUR UTILIIIN, A LUMPED

ELCM4ENT DELAY LINL ANU A SILICON CONTROLLED RECTIFILR

AR~E OLSCRIBE,3. FROM THE EXPERIMENTAL mESULTSs A
OtPLNOEI4CE OF TnE FREwUtNCY AND AMPLITUDE OF THE

O~iCILLATIONb ON THE APP61ED VOLTAGE 1.. SHOWN. THE
THECORY v HIC11 BEST EAPLAINS THE PHENuM&NA 1S FOUNC TU
sE THE TRANbFER OF ELECTRONIC MOMENTUM* lAUTHoR)

(U)
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AU-607 29;
MELeArt INC FALLb CHURCH VA

THiIN-F ILM MUNUTmON~ICS, lU)

DLSLRIPTIVE NUTL: (WUANTLILY NILPT* NO, it 3d .jUi-12 SLP

64 EP 6'4 IIop SMIT,1,HICHARU

CuNrRACTI NOv4-64-Ut)8d

UNCLASS I F IEJ REPORT

'tUPPLt.mLNTAmY NOTL: ALSO SEE ADO.4 b7z

DLSCRIPTORS: i*MULE.CULAR ELECTRONICS, LIRCUITS)e
(*.SEMICONOUCrING FILMS, MATEkIALS), (OzEMICONDUCTOl
UEVICES, MANUFAC1URING ML.THOUS)l PRIN4TLD CIRCUITS.
INrEtbRATLU CIRCUITS, DIELECTRIC FILMS, FILM5, VAPOR
PLATIN49 VACUUM APPARAIUS, HIGH TEMPLRATURt. RESEARLH9
UlJUOLS I )LMICONDuCTOH), RADIATION UAMAL.E, TRIuu~b,
AMPL IF I :RS, I NTEmMETALL IC C0U1POUNDSs
micRUMINIATUNIZATIUN (ELLCTRONzCN), CAUMIUM COMPUU~,vo
hELENIUE3, SULFIvESp TELLURILIES, ZINC ALLOYS, GODOLINIUM
ALLOYS, 4ERMANIUM, BORON, SILICON (LOMPIJUND~o NLWLIYAIUM
COmP0UND~. DfSPRuSIUM COMPOUNDS (u)
IDENTIFIERS: THIN FILMS (u)

THE CURNENT EMPHASIS IN THE AREA UF MATERIALS
RtL~ARCH 1S ON SLMICONDuCTINi AND UIE6ECTXI. FILF'S
FUR HIGHTEM?'ERATUHE APPLICATION. SEMIICONUUCTING
AND DIELECTRIC FILMS ARL BEING DEPOSITED by THEIAL
EVAPONAtION IN VACUUM, uSIN., RESISTANCE HEATING ORf
ELECTRON-BEAM BU,lUAICOmENT@ THE CHARACTERILATION OF
THE NLOUY,UM OAIDE-THIN DIELECTRIC FILM SYSTEM AAS
CCJMILe.Tr.Dl AND LFFORT OAS DIReCTEU T06AND FINDI1NG
ANOTHE.R .0IEIECTwIC FILM SYSTEM HAVING NOT ONLY THL
HlGI1-TEmPERATUR. LCTRICAL STAUILITY OF THL
NL.UUYMIUN OAIDE SYSTEM bUT ALSO THE PHYSICAL
5TAdIl.ITY AT HI4.H TEMPERATURNES 6HICH THE LAITER
SYSTEM 6AcK~ts INTLN51VE WORK~ uNi FIELD-EFFECT
UEVICES FOR HIGHTEM1PERATURE CIRCUIT APPLILATIUN
CUNTINULS. TEMPLRATIJRL DATA ON CAUMIUM SELENIDE
FIELU-EFFECC DEVICES ARt. BEING UArMLHLD FUR USE IN
THE DLSIGN U7 TjE OPERATIONAL AMPLIFILR, RAUIAT1IO!.

RLSISrANCE bTUDIE:) ARE dEINtj CUNDucTEJ IN ACCURDANCE
wirm THL CONTRACTUAl. NEWUIREMENTS. fUl
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AU-609 904
NATIONAL CASH RLGISTEi LO DAYTON OHIO

INVLST14ATIUN OF CHEMICALLY SPRAYLD THINFILM
PHOTOVCLTAIC CELLS. (U)

DESCRIPTIVE NOTE: WUARTERLY MEPT, NC. 41 lb AUG-I NOV

NOV 6'4 36P CHAMBEHLINRo me ;*KARmANiJ. !s

CUNTRACT: AFJ3 615 lb7a
P ()J: d173
TASK. 1 I/3UI

U14CLAhSIFIEU REPORT

5UPPL L1Et4TARY NOTL: LE61IILITY OF IHIS DOCUMLNT 15 111 PART

UNSATISFACTOKY. REPRODuCTION HAS BEEN MADE FmOM THE LSI

AVAILABLL COPYv

DESCRIPTORS: 1oSOLAR CELLS* MANUFACTURING METHODS),
(PHOTOELECTRIC CELLS ISEMICONDUCTOR), MANuFACTUHIN(

mETHUDS)i (OSEMICONDUCTING FILMS, SULFADES)i COPPER
COtIPOUND5# CADMIUM COMPOUNDS, SPHAVSo bRONZE, STLEi,
TEST FACILITIES, COMPLEX COMPOUNDS IU)

IDENi ..-LENS: CADMIUM SULFIDE, COPPER SULFIOEbo

THIN FILMS (U)

THE REPORT UISCUSSEb THE DETAIL5 OF THE CHEMICAL
SPRAY DEPOSITION TECHNIWUE THAT AAS USEu FOR THE
DEPOSITION OF THE COS ANU CU SUu A 5 bUb Y
SEMICONDUCTOR FILMS. TOPICS INCLUDE FILM
DEPOSITION FECHif.UES, FILM STUUILS@ LELL
FABRICATIONs AN TEbT INS1ALLATION, (U)
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UhCLASS IF! EU4D H EPUHT B18LIUGNAPHY SEARCH CUNTRUL NO* /LZZHT

A(,-6' 43'4
* NURIIEGaIAN DU.FENcA. RLSLAkCH LSTAdLISHMLNT KJLLLLN

RLSL.ARCH ON THE THEURY AND UES14aN OF ACIIYE
NLTwOHR.o (U)

OLSCRIPTIVE NUTE; AN4UAL SUMMiRY RLPI. NO. 3, 1 .JUL 63
3u JUN 6'4,

JUL 64 36P BLOTLKJAER,KJELL IbCHAU4n
PETTEHSLN.TuN ;

NEPT. NO. NDHE-E-36
CONTRACT: AF61 05j2 4B4
M~ONITUR: AFCML , 6'9 82.3

UNCLA5SIFIEU REPORT

SIJPPLk.MENIANY NQTL: LEDIUbILITY OF THIS DOCUMENT IS IN PANT
WNSAlIbFACTONYs KEPRUDVCTION HAS BEEN MADE FROM THL uEST
AVAILABLL COP~Y*

DE!S.RIPTOKS; (OSULID STATE PHYhICS, ACUL'STICS),
I.MICHU*ALSs ULTRASUNIC RADIATIuN), t'ACOUSTICSO
PIEZOELECTRIC CRYSTALS), ('ULTRASONIC HADIATIONe
PIEZuELELTRI(. CRYSTALS)* NETWdORKSs CADMIUM CUMPOUNDSo
SULFIDES, HARMONIC AINALYSIS1 NOISE, IPNuPAGATjONp
bEmICOiAUUCTQNS# tLLCTROMAGNETIC WAVEbo AMPLIF ILRS,
TRANSDUCtR59 ELECTRUr'S, PHONUNS, TRAVELING-*AVE TUdESI
OSCILLATION (U)
IDENTIF IERS: ELECTHOACUUSTICS (U)

THE RLPLIRT 15 CONCERNELD WITH :iTUDIES IN M1CNOAAVE
ULTRA.20NICS AND ACOUSTIC WAVE PROPAGATION I',4
PIELUELLCTRIC 5LMICUNOULTONS, SATUR~ATION OUL. TO
ACOUSTIC OSCILLATIONS IN CADMIUM 'IJL.PHIUE HAVE WEEN
OBSERVEU LX!FEH1MENTALLY, AND THE DRIFT M0016ITY OF
ELELTRUNS IN TH. SAMPLE HAS BEN EIEHMINLD To ~iU
SWUARL CN/V.- AT NUOM TEMPLRATURE. A NUNLINEAH
CUUPLINk3 uE]AEE14 ACOUSTIC WAVES AND ELECTkOMAGNLTICI AVLS IN PIEZOELECTRIC MATERIAL5 IS DLSCRIBLO. AND AN
EXPERIMLNT FOR PARAMETRIC EXCITATION UF SUBHARMUNICb
1S OUTLINED* THL THLRMAL NOISE OUL To FREt.
CARkIERb IN CLELTROACUU5TIC AMPLIFILRb 15 CALCULATED*.
THE EIIUIVALLkT iqUISL TEMPERATURE CAN oE MADE
COJNSIDER~ABLY LOaER THAN THE TEMPERAIUNE OF THE
AMPLIFYING CRYSTAL, A NuVEL DESIGN UF AN LFFICILNr
PIELOELLCTRIC TRANSDUCER FOR HYPERSUNIC RAVES IS
DESCRIBLD. THE LUUPLER COMPRISES A NUMBER OF
PIELOELtLCTRIC UISCS IN A SPLCAFIC ARRANGEMENT LUCATf.L)
li THE 13AP OF A RLEENTRANT MICROWAVE CAVITY,
(AUT.90R) (U)
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uD . REPORT 01iBLuGHAPHY SEARCH CoNiROL NUs /iZZ,4T

AU-b)1J Uld
GENLRAL LLLC(TNIC CO SCHLNECTADY N Y

RESk.ARCH ON CUTL., IU)

ULSC.RIPTIVL NUTLI WIUARTEkLY PROGNEbS NLPT. NO, 13,
OCT 4'$ VP HALSTEDI(. Eo PlARPLLI). T. Fe

SEGALLods
CONTRACT: AFJ)3 616 826'I

UNCLAhSIFILD REpONT

SUPPLEMENTARY NQTL: THIS RILPT* INCLUUE2i APP'ENDIA:
IHOTULUMINESILENCL OF DEFECT-EXCITON COMPLEXEs IN
Il-VI COMPuUNDS. SEE ALSU AD-601 67'4o

Ok.SCRIPTOKS; OStMICUNDUcTURS, IMPURITIESi, (OCAUMIUM
ALLOYSs IELLURIVM A!.LOYS)o (OLUMINLSCENCL, IMPUNITIES1,
(OMOLECULAR 4PECTROSCOIPY, SEMICONDUCTORSI, SINcLE
CRYSTALS, CRYSTAL LATTICLS, ZINC COMPOUNDS, SELENIOES,
4ULFIOLSo LMISSIVITYs FLUORESCENCE, 8AND SPECTRUM (U)

DURING IHE PENIOD OF' THIS REPORT TWO ARLAS UF
Rk.SEAHCH AClIVITY HAVE BEEN EMPHASIZEu. ATTLMPTS
TO PRLPARE COTE SAMPLES *5TH BAND-EUGL
FLUUR.LNT EM1.4SIa1 SPk.CTRA CORLATED WITH THL
IDENTITY OF IMPURITY ADDITION$ HAVE OLEN SUCCESSFUL.
A THEORtTICAL STUDY OF THE $NAPE OF THE AdSuRPTIOi4
EJ)GE HAS d~t CONTIiNUEDe IN ADDITION, RESEARCH
PER ORMEO UNDER TH15 CONTRACT HAS STImULATEU A
THEORETICAL STUUY WHICH HAS ACCOUNTLD FOR A
OISCRLPANCY BETOEEN THEORY AND EXPERIMENT Oi4 THE
TEMPERA7URE DEPENDENCE OF THE BAND (sAP IN CuTE.
THE RESULTS ON L. Ss GIT) ARE SIGNIFICANT F~OR A
NUMdER OF OTHER COMPOUNDS WHERE THE EAISTENCE OF A
SIMILAR PROdLEM 1S OELL ESTABLI$HED. (U)
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Aw~bIlU 366
HUGMEi AIRCRAFT CU. NEWPORjiT BEACH LALIt

AUVANCEU FUNCTIONAL ELEcTRONIC dsLUCKi

DEVLLUPMENTo 4 U)

OLSCRIPrIVE NUTL; INTERIM EN4aINEERINbj kEPT. jO. J. lb

APR-IS JUN 63,
qJu'i 63 447P UILLsho ija

CONTRACT: AF.33 6h7 9771

UNCL.AbSIFItL) REPOmT

SUPPLLMLNTANY NOTE,: SEE ALSO AO-403 We'I

UL.SCRIPTON3; IOSkMICONDUCTIN6 F.ILM5, PREPARjATION),

O*INTEGaRATLV CIRCUITS$ TRANSISTORS), *TRjAiiSISTOKSi,
SLMIICONlLUCTINiG FILMS)o CADMIUM CUMPOUNDS, SULFIOkCSp

LTCHLD CRYSTALS# VAPOR PLATING, LVAPORATURS, PENTCQE5,
ClHC .JITSs LLt.CTRICAL PROPERTIES# TKANSISTOH AMP61IEHS,
ORUAUSANUP BANDPASS AMPLIFIENS, (SLILLATORb (U)

IUENTIFIEHS: CADmIUM SULFIDE$# THIN FILMS (U)

THE FIRt)T PART OF THE RL.PORT iISCUSbEz SOME
PqOdLEM-' uF THIN~ FILM TRANSISTOR (TFTE FABRICATION
FOR THE PURP05E OF IMPROVING THE TFT ANU TO GET NE4
INFURMATION FOR IMPHOVING THE DESIGN uF FULLY
liqTL4aNATEU THIN FILM CIKCUITRY. THE SLCUND AND

MA114 PANT OF THL NEPONT DISCUSSES THE PHPRT~ OF
TFT IN~ COMPARISUN WITH VACUUM PENlOUEb' AND OEFINFS
SuME iEWUIRfLMEN15 OF THIN FILM CINCUITRY. THE I

CUM61NATION OF HiIGH DC AND AC STAbILITY. A WES14h~
OF A AIUE BAND AMPLIFIEN CIRCUIT bAbED ON THAT

PRINCIPLt AND SOME MEASUREMENT HESULTb AIRL 41VE14o (U)
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uDC NEPORT SIBLIOGNAPHY SEARCH CUNTRUL NU. /LZSHT

Au-6IU 39b
RCA LABb PRINCETON 14 J

ACTIVL LUIL ELL.HENTS UbING NUN-GALVA1I1C hOUIFYINw
INPUTSe lU)

DESCRIPTIVL NUTE: FINAL HEPTo FOR I JU6 62-30 SEP '4t
OCT 64 36P HERZOGG. ;HUoK C. ILE*ItoMo

H, ;
CONTRACT: AF19 6ja 1629
PROJ: 4641

TASK: 46'IU4
MUNITUR; AFCNL o 64 896

UNCLA451FEU REPORT

SUPPLLMLNTARY NOTt

DESCRIPTONS; (*COMPUTER LOGIC, INTLGRArEU CIRCUITS),
{*INTEGRATED CIRI.uITS, COMPUTERS), (@TNANSISTORS,
mATENIALb)o SEMICONDUCTOR DEVICES, PHOTOELECTRIC
MA7EHIALho CADMIUM CUMPOUNDS, SULFIDLS, TELLURIDES,
5EMILONUVCTING FILMS. VAPOR PLATIN(a. EVAPORATIONo AGING
(MATER|A6S) (U)

IDENTIFIERS: CADMIUM SULFIDE@ CADMIUM TELLURIDE (U)

LAR4E ARHAYb OF BATCH-FABRICATEL) ACTIVE ELEMENTS
PRESENT A PHOBLcM OF INTERCONNECTIONS* A GENERAL
INTLRCUINLCTION SCHEME *HICH CAN bE MUDIFIED AT THE
CUNVENItNLE OF THL USER IS SOU(aHT. AN ARRAY OF 128
INSULAT4D-GATE FIELLUEFFECT TRANSISTuRb (ItaFET) OF
THE METAL-OAIDE-SEMICONDUCTOR (MO5) TYPE *AS
AbSEMSLLD TUGETMEH AITH PHOTOSENSITIVt LONTROL UF
SIGNAL PATHS. SIXTY-FOUR OF THE MOS THANSISTOi $
ACT AS NOR LOGIC GATES NITH THE REMAINING 64 MOS

TRANSISTORS ACTING AS ON-OFF S*ITCHE5 IN SERIES
OITH TH. SIbNAL PATH. THESE LATTER MOS
TRANSISTORS ARE CONTROLLED bY PHOTOSEN'SITIVE LLL4ENTS
STIMULATED MY A LIGHT PATTERN. THL LIGHT PATTERN
1S 4ENERATEU BY HOLES IN A DATA-PROCEbSIN4 PUNCHEO
CARD. THE PHOTOSENSITIVL ELEMENTS IN THE PRESENT
ARRAY AKE CADMIUM SULFIDE PHOTOCONOUCTORS FABRICATED
ON CERAMIC PLATC5, UT EXTENSIVE aORK WAS DONE ON
CADMIUM TELLURIOE WIGH-VOLTAGE PHOTUVULTAIC FILMS

INTLNDED FOR USE DIRECTLY ON THE SUUSTRATL OF THE
ACTIVE LOGIC ELiMENTS. THE TEST ARRAY FABRICATED
DEMONbTRATEb HOA THL S14NAL PATH OF A COMPUTER MIGhT
BE COw4TmOLLLD Of A PUNCHED CARP PREPARED EITHER RY
ITS OwVN OUTPUT uR THE OUTPUT OF OTHLR COMPUTERS.
(AUrHUR) (U)
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UNCLAb5IF IEu

UDC NEI'ONT BIBLIOGRAPH1Y SEARCH CL'NTROL NO, /IZHiT

GIANNINi CONTROLS CORP DUANTL CALIF

dH HE~ PIREC1bIUN POTE.NTIUMLTLR* (U)

Q~bCRIPrIVE NLITE: INTERIMI DEVELUPMLNT HEPT@ FOR 20 jUL-b
NUV 649

FEd 6b 22P
REPT9 NO. .CC-ER-d&'$ -w
CUNTRACr: NOId5R9117'5

UNCLAb5IFIEJ) KEPOkT

SUPPLLME~NTARY NOb..: SEL ALSO AU-6Ob tad

DESCRIPTOkSI (OPUTLNTIOM.TEi4S9 PMOTOLLLCTRIC LFFLcris
pmUTOE6.E(LTRI MATEIRIALbi PmOTObENSITIVITY, MLTAL FILMS$
bItrTLRIN~as TEMPERATURE, mEAT-RLSISrAN7 GLA~iSs LAUMIUM
COMPOUND-'-a SULFII)ESs SELLNIDES9 ALUMINU.M CUMPOUNUS.
OX I~ (L u)
IuENTIFIENS: CADMIUM SULFIDE, CAUMIUM iELLNIu~e
ALUMINUM OXIUES, PHOTOPOTENTIOMETERS (U)

T*O TECHNIQUES AHE UESCRIBEU FOR THL uEPObITIUN OF
PHOTOSENSITIVE LAYEKS. ONE OF THESE lb A TECHNIWUE
FOR SEN5ITILING EvAPOkATED LAYERS OF COS OR
CUSL ANL) THL. OTHERl A TELHNIQUE FOR DerOSITING A
RESUNABLE Rk.PROUUCIOLC LAYER OF PHOTOSENSITIVE
MAT7.RIA6. FOR~ SINTERINGo ALSO INCLUDED AR~E
PRE61MINAAY RESULTS OF TESTS TO OLTE.RMINE A
CORRELATION OF PHUTOTCONUUCTIVITY ANLI 4AP 6EQMLTkY,
SOML mEA5URtLMENtS HAVE oEEN MADE UN THE LINEARITY
OF A RE.)ISTI'dE bTRIe~ EQUAL TO CIRCUMFL.RENCE OF A
8HUbHLE55 PUTEteTIUMiETLRs P)OTOCUNUUCTIVITT AS A
FUNCTION OF SINTERING TIME AND TEMPERATURL OAS
STUUIED AND SHOhIEU THAT THERE 15 No AerPARENT
CORRELATION* HOAEVERs PHOTOCONDUCTOKS ON AL203
ARlE STATISTICALLY MORE SEN51TIVE THAN THOSE ON GLASS-

IU)
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[1 UNCLA$IIEU

DOC REP~ORT BIBLIOGHAPHY SEARCH CONTROL NQ@ /iZbil

AO..61u 738J
STANFURI UNIV CALIF STANFORDI ELECTRONICS LABS

BANLI zTMUCTURE ANLI SURFACE LFFECTS IN CADMIUM SULFIUL

PHOTOELSSIUN STUO)IkS, U

AU~s 6'4 17YP KINUIGSNL.AL LI.
REPI. NU. 5EL6-90.SIL-TR-b2Q I-I

CONTRACT: sDd7 GNANT vNSF GPI033
PkO..: ARPA ORDER157

UNCLASSIFIED) REPORT

SUIPPLtMLNIANY NOTL:

DESCRIPTONS: boPHOTOLLLCTRIC EFFECT, SLMICUNUUCTORS),

IsCADMIUM COMPOUNLIS, SULFIDES). MEASURr.MENT, SINtILL
CRYSTAL-S. LECTRu,.4 TRANSITIONS, ATOMIC ENEK(aY LEVELS,

bURFAcE PRUPtRTILS, LXcITATIUN. CONDUCTIVITY, THLORY,
IUANTUm 5TATISTICS, LXPERIMENTAL DATA. TEST METHODS (U)

IgENTIFIEKS: CADMIUM SULFI1DL (U)

PHOTOEMISSIUN MCA5UREMENTS HAVE BLEN MADE ON SINfILE

CRYb)TALb OF CADMIUM SULFIDE WHICH VERL CLI.A'EU ANL)
TESTED IN HIGH VACUUM AT PHOTON ENENGIES bETNLEN 7.2
AND Ilse EV. TH E LECTRON AFFINI1Y is FOUND To bE

'9.8 EVe ADDITIONAL MEASUREMENTS HAYt. mEEN MADE

SURFACEz CLLAVEO IN AIR OR IN LOO VACUUM ANO TESTEU

IN LOA VACUUM. THE APPARATUS FOR4 CLLAVINI AND
MtAbU!AING PHOTOEMISSION 15 OESC'RIMEO. IMPORTAN4T
FEATURES uF THE BANU STRUCTURE ARE LIEUUCEL) FROM THE

ENJEmGY UISTHIBLITION AND QUANTUM YIELD MEASUREMLNTSe

TAVU CUNUUCTION LIAND MAXIMA ARE LULATEU ABOUT 6.7
ANLI 8.2 EV ABUVE. THE TOP OF THE VALLNGE BANO.,
T*O VALENCE BANj MAXIMA ARE LOCATED AbOUT 1.2 AND
gag9 EV bELOm TMH. TOP OF THE VALENCE BAND. THE

EFFLCTS UF 5URFACL CONDITIONS ON I'MOTOEMISSION FROM

CADMIUM SULFIDE HAVE bELN STUDIIED BY COMPARING
MEAbUREMENTz MAuE ON' SAMPLES CLEAVEO IN HIGHi VACUUM
1mITH THi6 CORRESPONDING RESULTS FROM SURFAcE~i PREPARED

BY QYiIEN TECHNIwUL59.U
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UDC NEeURT HIBLIUGHAPHY S EARCH CONTROL No. IZZtHI~

AU-61d 67Y~
IIT RL.SLARH INsT CI1ICA4,O ILL

THIN FILMS FOR L1PUSITE MOLECULAR LLLCTRUNICS. (IJ)

DLSCRIPTlVE NUTE: FINAL REPT. FOR I JAN 62-31 JAN 63o
MAY 63 56P SCHOSSdEJ4GLH.Fo V.

RLPT. NO. ARF-321J-131*1 CONTRACT: AFJ3 6 0 7d23~
TASK: 4I1t;U3
MULNITCJR: A$O TuR-63-4,6U

UNCLA )SIFIEQ NEPOkT

SUPPLLMLNTANY NUT&; LIMITED NUMBERA OF cOPIOb COUTAINING

COLON UTHER THAN bLACK AND AHITE ARE AvAILAt3LE UNTIL STOCK
15 EXHAUSTEDs REPI4JDUCTIONS OIL.L SL. M~ALE IN dLACK ANQ
tomITL uNLY.

DLSCRIPTUmiS: 10MULECULAN ELELTN4Oi4IC5l MATERIALS),
(obEmiICONL)UC1OR FILMb, PRCCPARATIUNJ, (*ZINC COMPUU-4D~i
SULFIDLSJl I *CADmIUM C011FOUNDS, SULFIDOSI SINQLC
CRYSTA65, rYURO6tN C'JMPOUNDS@ SULFIDL5P X-MAY
0IFFRACTION ANALYSIS, ELECTRON DIFFRACTION A'dALY )Ii,

LLECTRUN MICROSCOPY, CRYSTAL STRUCTURE$, RESISTANCE
= IELE(.TNICA09) HALL EFFECTS DIODEi CSLMICONUUCTOIJU VAPOR

P ILATIN49 COMPOSITE 1MATERIALS (U)
IUE41lIFIEI4S: THICK FILMS, CADMIUM SULFIDE,

mYOR%.aGLN SULFIUE, ZINC SULFIDE (U)

MUNUCYTAL61NE FILMS OF ZINC 5ULFILIL AND CADMIUM
SULP IOE 2 X I Cm IN SIZE iNERE PREPAkEJ BY R!.ACTIUIj OF
MUNIJCRYALLINE (U9) ZINC (JR (101) CADMIUM
SURFACEto *ITH HYDROGEN SULFIDE. THE FURMATIJN OF
ZINC SULFIDL FILM AT 235C AND OF CADMIUM SLJLFIUE
FILMS AT I3bC OAS MONITORED IN A SPLCIALLY BUILT
HIGn-TEIIPERATUR. A-NAY DIFFRACTOMLTER ATTAC~mENT.
REACTION TEMPERATURES AROUND 3DUC PRODUCEI
POLYCF4YTALLINE FILMS* THE FILM THILK1NESS VARIEU
FROM 10 To 1000 A AND THE RATE OF GmCoiTH FROM 3 Tj

250 A PLR HOUR. SELLCTEO FILMS w4ERE 114VLST14ATEO
bY POLANIiEU-LIqMT AND ELECTRON MICROZCOPY AidO 6Y X-
RAY AND ELELTRON UIFFNACTION. THE HEXAGONAL
OWRTZITL STRUCTURE OAS FOUNLI, ALTHOUGH ONE CADMlIUM4
SULFIOE FILM HAD A DIFFERENT HEXAbaONAL STHUCTUR~o
FUR ELECTRICAL MEASURLMLNTS OF CADMIUM SULFIDL
FILMS. THL FILMS wERE I~iOLATED 6Y COATING 61TH

LACwiUER AND D1SSOLVIN6 THE S~ldSTRAT. IN MERCUttYs
THE RESISTIVITY vvS BET*CEN (3.001 AND '40 OHti-CM9
SOME ARLAi 5HOtU GUO N-TYPE ASYMMLTKICAL DIODE
CMARACTcRISTICS. IAUT110H) 106 (U)
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JD REPORT BIBLIOGRAPHY SEARCH CUNTR.)L No@ /LLzHT

AU-614 7031
MOTUROLA INC. PHULpI~iA ARIZ SLMICUNL)UCTOR PNODUCTS DIV

ACTIVE ACOUSTIC OLVICES9 (U)

DESCRIPTIVE NOTE: INTERIM KEPT. FOR 17 JUN-3U SEP 64,

FEU~ 65 31P tiMENUECKLihe H.

CUNTRACT; AFJJ 6u2 3417d
PROJ: b678
TASK: S5SU2
MQNITUR; RADC i TH-6'$-517

UNCLAbSIFIE0 REPORT

SUPPLEMENTARY NOT.

DESCRIPTONS: (*TKANSOUCEKS@ sEmICONDUCTOR UEV1Ct.SI,
(OACUUSTIC EIwUIPMENTo SEMICONDUCTOk UEVICES),

1 .iEr1cOriUCToR DEVICE$# TRANSDUCERS). ELECTAOACUU5TIC

TRANhDUCLAS9 FILMh, VAPOR( PLATINie VACQUM APPARAru5j,

CADMIUM COMPUUNDS, SULFIDES, EP!IAXIAL GROaTH,

PIEZUELELTRIC CRYSTALS, QUARTZ, HAD1UFmE'WUENCY

AMPLIFIEINS9 ULTRASONIC PROPERTIEs SURFACE PRPERTIES$

i%ESO'NANC~p ZINC COMPOUNDS, OXIDES, VERY HI5sH FREW~UErICYs
ULTRAHIGH1 FRt.QUENCII SOLID STATE PHYSILS, dHOADbANU,

PHONUNS, LNEIRGY CUNVfRbION (U)

luENTIFIENS: CADMIUM SULFIDES (U)

INVLSTI(aATIUNS UF THE SIX MA.JOR TRANSUUCEH TYPES

W~ERE INITIAYED IL) DETCRMINE THE FKA )kbILITY OF USIN4.
EACHI TYPE IN C014TINJOUS OAVL (CW) OL.VICt.S, THE
MUST PRUMISIN~m 15 THE THIN FILM TRANSUUCER OUE TO THE

CLOSE CUNTRUL W~ GEOMETRIC FACTORS* LAACT CQNTRtjL

OVER~ PLACLMLNT, SIZL ANU THICKNESS CAN4 BE ACHIEVEU

TMRUUGiH SeLLCTIVL MASKLING AND PROC..SS DLPUSITION
RATE.S* MECHANICAL POLISHING LIMIT5 THL BONDED
QUARTZ TRAN5DUCtXI TU A MAXIMUM FREQUENCY OF 175 MC/

SEC. COMPEN5ATEJ NEalIoN TRANSuUCE.NS WI~TH 2 TO 3 0

LUSS HAVE OL.EN LoN~STRtuTED dETWLE14 10 AND 36 NC/SEC.
THE DIFFICUL-T GHU~iTri PRUCESS WiILL LIMIT LPITAXIAL
TRANSOUCERS "02 VERY PRELIMINARY EAPERIMENTS,
DEPLElIUN LAI~k TNANSOUCERS *ILL BE ELIMINATED FROM

FuRTHeR INVL.ST14ATIUN$ UUL TO THIE INAdILITY OF It-

VI coIIPUUNDb TO FORM P-N JUNCTIONS@ (AUTHOR) *

107 /~H

9 ~UNCLASSIFIED ZZM



fUNCLASSIFIEU
OL REI'ORT BIBLIOGRAPHY SEARCH CUNIRUL flUo /SLZH1

AU-614 0U36
GENLRAL ELELTRIC. CO SYRACUSE N YI

FAILURE MECIIANIh,.j AT SURFACE!) ANU INTERFACES, (U,

DESCRIPTIVE NOTE; FIN~AL HEPT. FOR i JUL 63-IAUG 6-4,
EU 65 iIep REiN'ARTZ,K. Ko ;RUSSELL,V,

A. ;STt.LImAN,Uo L- !VAN DER GRiqNTLN,*o J,

vILLIhs Le~ L;

CoNTRACT: AF30 6U2 3085

UNCLAzSIFIEU REPORT

SUPP.LLrENTARY NOTtA iEE ALSO AU-604 3'$V.

DLSCRIpTURS: .OSLMICONUUCtINfG FILMS, SORFACE
tRUPERTILS)s (0SEMICUNuUCTOR DEVICES. RELIABILITY
(ELECTRONICS), (OFAILURE (MLCMANICS), SLNICUNDULTI~iG
FILMS), TRANbISTORS, STRESSES, 5rORAtiEs AbaING
(MATLRIALS), VOLTAGE, uEGRADATION, CUNTRJLL.ED
ATMOSPHEIRESo ELECTRICAL PROPERTIES, TEmPERATURE,
5URFACES, HUMIDITY, GATES (CIRCUITS), G.LASS CAP'ACITOR$*
uILECTRICS, CADMIUM COMPOUNuS, bULFIDL.S, bELENIUM,
SILICON COMPOUNDSl OXIuES (U)

IDE.1TIFIENS: FIELD EFFECT DEVICES (U)

A STUUY OF THE AGIN4a AND FAILURE CHARACTERIt)TICS uF
THlIN FILM FIELD EFFECT TRIOUES fAAs CAHRIED OUT*
TECHNIQUES FOR APPLYING STkESS TO THE SAMIFLL
DLVICES UNDER CUNTROLLED) CONDITIONS WtRL LJEVELOFE
AiND THE RLSULTIliG CHANGES OF THL CHARAClERISTIL!3 vERL
MEASiUEU*) SAMPLLS STONED UNDER ORY AR40zN AT 30C
REMAliNE STABLE AFTER I YEAR. AN INCRL.ASE OF THE
HUMIDITY TO 3(J% CAU EU A DECREAsE OF THE THRjESHULU
VOLTAGiE. DURING STORAGE AT A CONSTANT TEMPERATURE
FROMI toCr TO 122C, THE- THRE.SHOLD VULTACIE INCREASLD
REACHIN4 A $TABLE VALUE WITHIN A FE4 UAYSo DURING
D.C. ELLCTRICAL STRES5 THE THRESHOLD VOLIAG. EITHER
DECREASED OR INCREASED REACHING A STABLE VALUE AT
CONSTANT GATE VOLTAGE AFTER A FEW HUNuRED HOURS.
THEzoE DIFFERENT FAILURE MODES UNDER ELECTRICAL
STRLS5 COOL) BE CO)RRELATED *NITH OIFFEn:NCES IN THE
SLOV6 RELAXAiON CHAHACTLRISTIC OF THE -IELU EFFLCI
CUNUULTIVITI AHICH IN TORN *AS TRACLD TO THE
TREATMENT OF THL 5EMILUNDUCTOR SUftFACc. URING DEVICE
FABRICATION. THL. THRESHOLD VOLTAGE "AS THE ONLY

= PARAMETER WHICH APPt.AmED TO BE LHAN41ING AIJPRECIA4LY
INDICATING THAT THE CHANGES AERE. uCLURRINU AT THE
SLMICUNUUCTUR-IrdSULATOR INT.L- FACEs (AuTHOR) (U)

U14CLA$SIFIEJ 'ZZZHT



UNCL A'.,I F I1EU

UOL REP~ORT BIBLIOGRAPHY hEARCH CutiJfROL Nue /iZjH7 iT

Au61 Id7
HAR IHAW CHEMICAL CO CLLVELANJ OHIU

INVLSTI~aAT1UN Of LOS THIN-FILM OLAi( LL3 IU)

DLSCRIPTIVE NOTE: r(ETo FOR NOV 63-DLC 64,
F Ed 65 1 21P

CCJNTRACT's AF 33juI)12'I

PROJ: AF-817J

MUNITURI AFAPL TH-65-1

UNCLAbSIFIEU REPORT

SLPPLEmENTARY NOTL: SEE ALSO AU-605 MZas

DESCRIPTORS: (.SeMICUNuUCTINGa FILMS, SULAR CL.LLS),

(*.iOLAR CELLS, FILMS), (*CADMIUM COMPOUNDS, SUI.FID45)9

L.NER4aY CUNVERSIOti, PLATING, COPPER COMP-OUNDS, LHLO~luE5s

VAPOR PLATIN~a. VACUUM APPARATUS, SILICON COMPOU~uS,

mONOAIDEat DEGRAUATIQN, SURFACE PROPERTIES, RADIATION
L)AMA)Eo tFFELTIVLNESbo ENVIRONMENTAL TLSTS, MULYbDENUM,

WUARTZ, rANTALUM, SILICON, CALC!UM CUMIPOONUS, FLUORIVES,

TITANIUM, NiLI(EL ALLUY~io IRON ALLOYS, 3INGLE

CRYSTALS (u)

I0 ENTIFIENS: CADMIUM SuLFIDL# THIN FILMS lU)

RESLARCH A14U DEVELOPMENT OF FRONT WALLs THlIN FILM,

FLEXaJLL9 LIGHT AE14sHT COS SOLAR CELLS *AS

CQNTIiiULU AND DOLCIDLD IMPROVEMENTS HAVE BEN

ACCOMPLISHEus A ONE SWUARE FOOT ARRAY SHOO~S A
POWLR TV i EJGHT RATIO OF ABOUT 35.0 *ATTS/Ld, AITrI AN

OVERALL AREA UTILIZATION FACTOR OF UVLR OsUs A

NEft CHEMICAL BARRIER FORMATION PRUCk.5b WAS UEVELOPEU

PRoviu1i4G HIGHEm CELL EFFICIENCES. LAPOSURE OF

LELLS TO ELECTRON, PROTUN AND COBALT cO RADIATION

SHOO LITTLE OR 14U DAMAGE. STUuIES ooi rHE FORMATIO-4

OF THE COS LA'ER INDILATE A HIGHER UL4REE OF

PNEFCRRLD ORIENrATION AND CRYSTALLITE SIZL AS THE(

500STNATE TLMPERATUNE INCREASES* LRYSTALLITES Op

IUU MICRON UIMENSION wERE OdSERVEUs OP'TICALI

MEASUREMENT$ ON THE P-LAYER CONFIRM THNE CU1NCLUSION

THAT THL BARRIER LAYEN IS A HIGHLY LOSD JCrING COPPEk

SULFIUEs OVLRLAYERS OF $10 UEPOSITEJ wN THE

CELL UECREA5E THE. RATE OF WATER VAPOR DEGRADATIUN,
oUT 14LCHANICAL IMP.EFECTIONS RESTRICT THE THICKNESS

OF THL JEPOSITEU LAYER. THEORETICAL Ai4ALYSIZ OF THE

EXPERIM%.NrAL UATA sHOW SERIOUS ANU PRUBASILY

INSURMOUNTAdLE PRUBLEMS WITH APPLICATION uF EITHER A

SUROAL.E STATE OR TRAP MODEL FOR THE CUS SOLAR

CLL.o (AUTHOR) (u)
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UNCLASS IF) EUI
I.)c. rHEPUR BISLIOGRAPHY bLARCH CUNTHUL NO, /LZZHTI AU-61J 5'4U

OLSTINGFIOUSL RESEARCH LABS PITTbBUR~iH PA

VAPIUR UL.POSITED THIN FILM PIEZL~LLCTRIC THANSDUCERSmI~ IU

FEJ 65 27P E KLEi(KsJo !KLLLYs~e FeI
RLPT o NO*. SPb'4-YFS-108-Pl 9SR~-1
CuNTRACT; AF19 6dt 43J72
PFkDj: -46uU
TASK: 46UUQ3
MQNITu.R: AFCKL ,65-73

U14CLA:3SIFIEU REPONT

SuPPLMLNrARY NUTL4

DLSCRIPTONS: (OPILLOELLCTRIC THANSPUC.EMS, FILMS),
(OFILMhe VAPUR PLATING). VACUUM APPARArUbo CADMIUM
COMPUUNU13o SULFIUES, ZINC COMPOUNDS, PuLSE GLEATuR~s
MICRLVAAVL p'RLQUEiqcy, ELECTRON UIFFRACTION ANALYSIS,
CRYSIAL bTRUCTURiL (u)
IUENTIFIENS: CADMIUM SULFIDE, ZINC SULFIUE, THIN
F ILMS (U)

A NEW VAPOR DEPUbITION TECHNIWUL HIAS uEL.N UEVELOPED
FUR TH(E PROVUCTION OF INSULATING THIN FILM LOS
AND ZNS PIEZOELk.CTRIC THANSDUCERSe THL SE HI(1H
EFFICIENCY TRANSDUCERS HAVE BEEN uSt.D TU rjiENAIE
EITHER SHEAR OR CuMI'RESSIONAL *AVLS IN UIELECTRIC
MATERIALS AT FRLWVENCIES IN THE GIGACYCLE RANGE.
THE THIICKNESS, sHICH IS MEASURED) BY MLANS OF A
QUANTL (.RYSIAL miCRUBALANCEe 15 CUNTRoLLEo TO PROuUc.L
FILMS WHICH OPERATE AT THEIR FUNDAMENTAL RESONANCE,
THE MODO. oF THE GENERATED WAVES IS DETERMINLD BY
THE ORILNTAT ION OF THL DRIVING ELLCTRIC FIL6,D 'wITH
RESFECT To THE CRYSTAL AXES OF THE FILM TRANSUUCEN.
(AUTHOR) (U)
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uDc. REP'ORT BIBL.IOGNAPHY bEARCH CUN11RUL NUo /ZZLHT

AU-613 699
BARUS RLSEANCH LAd OF PH~YSICS 8HOAN UN!V FRVIULNCE R

STUUY OF SURFACE PRUPL.RTIES OF ATUMICALLYCLLAN METALS

AND SLHICUNUUCTuIdso U

DESCRIPTIE NUTE: FRUGRE!SS RLPT* Nu. 6s 1 JUN-31 DEC

JAN 65 6 FARNSAURTH#H. o e CAIPI3LL.mBm
D.

CONTRACT: DA-48 043AMCOU299E

it PkOJ: JAULOSUIBOO
UNCLAbSIFIEU REPORT

SLPFLLHENTANY NUTL;-

DESCRiprONS: (0CAD~1IUM COMPOUNJ5, SULFIDES), (osuRvAcA.i PROPERTIES, L.AUbJM'CUMPOUNDS), (#SEMICUNDUCTURS$ SJRFACE
PROPLRTILS)o OAYaE.N, ADSURPTION, MASS SPECTROSLOPY,
CRYSTALS, X-RAY DIFFRIACTION ANALYSIS, ION bOMBAROMLNTs

CATALYSI., ELECTRICAL PROPERTILS. METALS, ELECTRON
DIFFk'ACTION ANALYSIS IU)

IDENTIFIE145: CADIU14 SULFIDE I U

0AY'~aEN AUSOMPTIUN ON THL (UU011 MATrE SURFACE
OF Lo! wA5 LNHAgwCLD AHE14 AN INTENSE LIGHT 4AS

INCIoLNI ON THE CNY5TALe A 3 TO 5 TUkRNmIN
OXYEI LXPOSURE IN4 INTENSE LIGiHT LXTINGUISHED THE

DIFFRACTION PATTEMNI *HLREA5 A 750 TURR-MIN
EXP SJI IN THE DARK HAD LITTLE EFFECT ON TH4E
PATTENNo ALrHOU43 H IT CAUSED A SLIGHT uECREA,'E I1N THi.
CUNOULTIVITY OF THE SURFACEs HIGH TEMP'ERATURE
HEArING IN VACUUM (65UCI PRODUCED (flU0)
THERMAL ETCH PLANLS ON THE (0001) MATTE SURFACE.

It hAA FUUND THAT THE PRESENCE OF OXY .iEN dEFORE OR~
DURINGi THE LIGHT EXIPOSUKE INCREASLD THE EFFECT OF THE

LIGHT. IT WAS AL5O FOUNU THAT ION SUMdANDMLNT
INCI(EAStED THE DARK CONDUCTIVITY AND GREATLY DECREAStD
THE EFFECT UF AN INTENSL LIGHT. FROM rHESE
O6SL..vATION5 IT IS NOTED THAT (i) THE OOSERVED
CHANGCS IN CONDUCTIVITY TOOK PLACt. IN A RL(SION CLOSL
TO UR AT THL SURFACE AS SUGGESTED BY THE EFFECT OF
ION BUMdARDMENT, ANO (62) EXPOSURE OF THE CRySTAL
TO UxY4LIN AND/OR AN INTENSE LIGHT 0OtCNEASEU TML
CONwUCTIVITY NEAR THE SURFACE, POSSIBLY INDICATI~.i

PHOTOAB3ORPTION OF QXYGLN. UNLIKE THE (UU01i
MATTE SONFALE TmLE (UOUIJ SPECULAR SURFACE *AS
NOT AFFr.CTEU OY EXPOSURE TO AN INTENSt6 LbaHT9

ill EU)
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~o. NEI3OiT OIEILIUGHAPHY SEARCH CUNIROL No. /ZZH$T

AU-61' 4$39
UELA*ARL U141V NLNARK. DEPT OF PHYSIC5

ELLCTr10OOPTICAL MLTt1OU FOR INVLSTIGATION OF FIL.D AND
CURREN1 UISTRIBUTIONS IN SLMICONDUCTO(S A~qD LAYER-
LIKE FILLD L)ISTH.UaUTIDN!S IN PHorOLoNqUUCTokS. (u)

DLSCRIPTIVE NUTE: bTATUS HEFT@ NO. 3, 1 OCT-JI UEC 6'4v

UEL 6$ 4P bOERK. as 1
CUNTRACJ: NONR'4336UO UDA31 1l'$ARU U1743

UI1CLA4SIFlEU REPORT

SWPPLLML6NTAIY NOTL: :)EE ALSO AU-608 Z7j*

DL.SCRIPTONS: (*StMICUNUUCTOR5, FIELD THEORY),
(OPHLJTUELECT.IC MATEIIIALS, FIELD THEURYI, bINGLE

CRYSTALS, CRYSTAL iROJWTH, CAUMIUM L.OMPV.UNDS, SULFIDEhl
LUI1INE )CCNCE, LLL.CTRICAL PWQPERTIEs3, LLLCTXOw OPTICS,
UI LLLCTRICS (u)

SLTRO-UPICAL METHUD FUR II'VfSTI(.ATILJN 01. FIELU AND
C.DNRLNT uIsTMIWUIONS IN SEMICUNUUCTUR-l AND LAYk.R-LIKL FIELD
OISTNIdUTIUNb IN PHOTOCONDUC7ORS9

112
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UDC REPORT BIBLIOGRAPHY SEARCH CON)ROL NU. /ZZiHT

~AU-614 494

RCA LAB PRINCETON N J

TUNNELING PROCESSES ACROSS THE CD5ELELTROLYTE
INTERFACE, (UI

AUa 64 6P MANY A.[ MONTRACT: rAJI IZ4AHUDO4
;,MONITOR; AROU 'i 4 1j 7: 6

UNCLAoSIFILU REPORT

SuPPLLMENTARY NOTE: PUdo IN JOURNAL UF PHYSICS AND
rHEMISTRY UF SOLIUI) VZ6 587-93 1965 0LOPILS AVAILABLE
ONLY TO L)C USERS),

DESCRIPTORS: (eTUNNELING (ELECTRONICS), CAUMIUM
COMPUUNDS), (OCAUM|UM COMPOUNDS, SULFIDES), ).IELU
LMIS61UN, ELECTROLYTES, 5EMICONDUCTORS, CHYSTALS,
SURFACE PROPLRTItS, SULFUR (U)

IUEIqTIFIEHS: CADMIUM SULFIDE, SCHOTTKY BARHIERS (L1

THE HIGM-FILLU ULHAVIuR OF THE INTERFACE dETWEEN A
CUNLNUCTIN(3 COS CRYSTAL AND A 6LOCKING ELECTROLYTE
CuNTACT Is STUDIED aY THE UbE OF PULS TECHNIQUES.

THE METHOD LMPLUYED IS VERY SUITAbLE FOR
DETERMINING THE CHANACTERISTICS OF THL SPACE-CHARgiE
REGION AT THE CRYSTAL SURFACE. IN CONTRAST TO THE

CAsL UF D.C. MEASUREMENTS, WHERE bRLAKOUAN UF THE
8LOCKINa CONTACI I5 NOT APPARENT UP TU FIELUS OF AT
LEAST 2A IOOU0,oUO V/CM, LARE TRANSIENT CURRENTS

THRQUH THE INTtNFACE ARE OSERVEU IN THE RANGE 5 X
1.OmOuU TU 1OUUOOUO V/CM. THESE CURRENTS ARE
ASCRIdEU TO FIE6D EMISSION FROM SURFALE STATES INTO
THE CONuUCTION dAND OF THE COS CRUSTAO/YSTAL.
THE SURFACE STATES ARE SHOWN TO BE INTIMATELY

CuRRELAIEU WITH L.ECTROLYTICALLY DEPOITEU bULPHUR.
(AUTHOR) (U)
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UNCLA551F IEU)

ODC REP~ORT BIBLIOGRAPHY SEARCH CUNIROL ND, ILZLH1 r.

DLLAWAR. UNIV NL*ARF. oEPT OF PHYSIC5

LAYrLRLIKE FIELD INHOMUCENEITILS I HOMO4aEi'IEUUS
sE.mICUNuUCTORS, IN THE RAN4Lk OF INLGATIVE LIFFENENrIAL

CONI.uCTIViTY', (U)

64 14 j P BOERKo W.
CONTRACT: NONRV4336UQ

UNCLA )SIFIEUj REPORT

SUPPLLME.NIARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY
LEGIBLE REPRUDUCTIUN* REPRODuCrION WILL BIE MADE IF

NEWULSTEU BY USENS OF UDC& COPY IS AVAILABLE FR~o PijLILC
!aALE.

DESCRIPTORS: (05LMICONDUCTORS9 FIELD THEORY), (OCAUMILJM

COMPUNJD SULFIDE5)9 LI.LCTRICAL CLJNoUt.TANcE, ELECIRUNS,
PARTIAL UIFFERENT,*AL EiWUATIONS, INTEGRAL ELJUATIONS.
MATHE.MATICAL MODELSo ELLLTRIC CURRLNT~s PHUTUELL.CTRIC

EFFECT, INFRARED RADIATION, SINGLE CRYbTALS (U)
IDENTIFIENK.: CADMIUM SULFIDE, NE(WAIVE DIFFERENTIAL
CONDUCTIVITY (U)

CHAHALTLNISTIC 6AYEHLIKt FIELU INHQMOtjENEITIES ARE
SH06~N TO OCCUR IN HOMOGENEOUS SLMICONUUCTORs IF THiE
DECkEASL IN CONDUCTIVITY 15 STRONtaER rHAN LINEAN IITH 4
INCREASIN4G FIELU, AND ARE UISCUSSED UNDLR A GENERAL
ASPECT IN A MODLL USING POISSON- ANU TRANSPORT-
EW~UATIONS AND THE FACT THAT THlE ?LUTRAL OD NSITY OF
ELECTRONS AND/OK THE. mO6ILITY DLCHEASLS QITH

INCPNEASING FIELU STIIENGTH* THE METHlOD OF
CHAHACTLRISTICS 15 USED FOR DI5CUbSION AND PERMITS AN
ANALY51b OF THE EAPERIMLNTAL OBSERVATIONS EASILY,
FURTHER EXPLRIMLNTAL RESULTS AeOUT LAYERLIKL FIELD
114HUMUGLNE~rIES IN COS cONCLRNING DOMAIN'4BIOTH
AND FIELD STRENGTmSs INFLUENCE OF OPTICAL LACiTATIUN

AiqD QWENCHING, AND NET CLHARGING OF' COS CRYSTALS
ARE GIVLN AND SilO, 40OU AGREEMENT wITti THE. PRUPUSEU
THEURY. lAUTHOR) (U)
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HARNY DIAMOND LABS *ASHINGTON D C

MECHANIbM OF M14H CONDUCTIVITY IN VACLJUMOEPOSITLrD

CADMIUM SULFIDE FILMS, (U)

MAN 65 143 EAUE.Y,D. A.

RLPT- NUe T R-I a au
PNOj: 9630U tIPS138alA3U

UNCLA351IF IhU REPONT

SUPPL4MLNTANY NOTL:

OESCRIPTORS: b.StMICONDUUTINGi FILMs LLECTRICAL

CONDUCTANCL)o (.c.AOMIUM COMPOUNDS, SULFIDES), VAPOR

PLATINb, VACUUM APPARATUS, HEAT TRLATMENT, DIFFUSIUN

ATOMIC ENERGY LEVELS, CRYSTAL LATTICLS, A-KAY

UIFFRACTIUN ANALYSIS, DYNAMICS (U)

IDENTIFIERS: CADMIUM 5ULFIDE, THIN FILMS (U)

CAD~MIUM SULFIDE THIN~ FILMS ARE OF INTL.RLST FOR

VAREIOUS ELELTRONIC DEVICE APPLICATIUN~e FILMS

OEPUSITC.D UN COLD SUBSTRATES HAVE HIGH CONDUCTIVITIES

UNSUITAuLE FOR OEVICE UTILIZATION AND MUST t E HLAt-

TREATED TO IMPROVL THEIR PROPERTIES. THIS

INVLSTIGATIUN fAAo THEREFORE CONCERNED *ITH THE H16H

CUNDUCTIVITY ANu PHENOMENA HESULTIN~s FROM ME AT-

TREATMENT TO ELUCIDATE THE MECHANISM THAT (a1VES RISE

To THEM@ bASEU ON KINLTIc MEASUREMENTb MADE DURIN(a

HZAT-TRLATMLNT AND OTHER LXEIlMENTb, IT IS COPNCLUU

THAT THL HIkjH CUNDUCTIVITY IS CAUSCI) uY A

NONSTvI..HIOMETRIC LACES5 OF CADMIUM IN THE FIL.Mb.

DURIN4j HEAT-THEATMENT, THE EXCESS CADMIUM DIFFUSE:S

To THE FILM SURFACE WHIERE IT EVAPURATLS, *ITH

-' DIFFUSION BENG THE RATL-CONTROLLIN~j MECHANISM.

ALSO, THE Ato-DEPOSITED FILMS CONTAIN A NUMaeR OF

ELECTRON TRAPPING SITES, MOST OF 6HICM ARE ANNEALLO
OUT DURINGa HEAT TREATMENT. tAUTHON) (U)
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UNCLASSIF IEU

r u0C HEFORIT BIBLIOGRAPHY SEARCH CUNTRUL Nu. /SZH~T

Fo:~lZ LCNOCG IV G HT-PA:YE~ AFU OHIU

NEUTRUNh ON ELECTRI PROPERTILS UP 6Ut;-hE AjoD Cl SL-SL

MAY 65 h TALlbI.M, A, IABOULALV,G. d

Ri;PT* NCI. FTU)-TT-64g-138Y
MONITUR.: TT s 65-62391

UNCLASSIFIEU iEPOkT

SUPPLEMENTARY NOTt: UNLDITLD RUU6H DRAPT TRANS. OF MONOs

FOTOELEKTRICHESKIE I OPTICHESKIE YAVLENIYA V
POLUPNUVJDNIKAIKH (PHOTOELECTIC ANU UP1IC PHENOMLNA
IN SEMICUNDUCTOR. ) KIEV 1959, lPs

DESCRIPTORCS; (*SEMICONDUCTORS, RADIAIvi.J DAMAGE).
!*LRYSTAL IELTIFIEHSe PIIOTOC'NDUCTIVI1Y's
i*PHVTOCUNDUCTIVITYp CRYSTAL RECTIFIERblq I*CADmlui1
LOMPUUNDSt PHOTOCONOUCTIVITYI , GAMMA RAYS, Lli~m1
A-NAYS, NEUTRON BOMBAROMLNTs SULFIUE5,
SELLNIUE )# IMPURITIEbq SLLEN1Utip ELELTNICAL
PROPLRTILS, USSR, CAUMIUM ALLOYS, SELENIUM

ALLOYS (U)
IUENTIFIEnS: CADMIu.M SELtNIDLS, CAUMLUM
SULF I DLS IV)

THE CFFLCTS OF LIGiHT, GAMMA RAYs X-RAYS, Ai.D
NEUTRUN: AEI(E STUoILD ON SEMICONDUClI jG RECTIFIER
SYSTEMS OF SELENIUM DUPLD (.AOMIUM SULFIi.D AND CADMIUM
SELLNIDk.. THE RLSULTS INOICATL THAT WuANTuM ENLRGY
OF HADIATION IS NOT R .LATEO TO THL LFfECTS (VOLT-
AMPLRL, VOLT-otip '.UXAMPEREs ETC.) ItNuDUCLD* (U)
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UDC REPORT BIB8IUGHAPHY SEARCH CUNTROL NU, /ZZZHT

AU-616 UIJ
8AT[ELLL MEMORIAL INST COLUMBUS OHIO

RADIATIUN E FLcrs IN GAAS. (U)

DSCRIPTIVE NUTE: REVIbEu ED*,
JAN 63 IUP AUKERMANL. 0o IUAVIbPs We I

GNAFTtRe Do ISHILLIUAYeTs S.

UNCLASSIFILD HEPOKT

SUPPLEMENTARY NOTL: PUb, IN JOURNAL OF APPLILD
PHYSICS V34 N12 PJS9U-y UEC 1963 (COPIS NOT AVAILABLE

TO CDC OR CLLARINGHOUSL CUS7TMERS) SUPPORTED BY
AERONAUTICAL RESLARCH LAb., Uo So AIR FORCE.

DESCRIPTORS: (*ADIATIUN DAMAGL, SEMICUNDUCTURS).
(*SEMICONDuCTORS, RAU|ATION UAMAE), (GALLIUM

ALLOYS, ARSENIC ALLOYS), HEAT TREATMLNTP
RESISTANCE(ELECTNICA6), ATOMIC ENERGY LEVELS,
NEUTRONSo L14HT TRANSMISSIONo ATTENUATIOC, HLAT
wF ACTIVATION@ ELECTRICAL PROPLRTIES, UPTICAL

PROPLRTILS, TELLURIUM ALLOYS* CADMIUM ALLOYS,

5ULFIDES, CAUMIUM COMPOUNDS (U)

IDENTIFIERS: GALLIUM ARSENIDE, CADMIUM TELLUNDIES,

CAOMIUM SULFIDE (U)

COMPARISON UF THE ANNEALING PROPERTIES OF

RADIATIUNINUUCEU cONDuCTIVITY CHANGES IN GAAS
INDICATES THAT ABOUT IU* OF THE DAMAGe CRLATED dY

REACTOR IRRADIATIONS ANNEALS IN A MANNEN QUITE

SIMILAR To BUT NOT IDENTICAL wITH THAT CREATED UY I-
MEV ELEOTRONS. THE NEMAINING NEUTRON uAMA1 E
REQUIRE$ MUCH HIGHER ANNEALING TEMPERATURES AND IS

PRESUMED TO RESULT FROM COMPLICATED DAMAGE STRUCTURES

CHARACTERISTIC OF HIGHLY ENERGETIC KNOCK-ON ATOMS
(Eo.G, 0ISORDERED REGIONS). HEAVY NEUTRON
IRRADIATION OF LITHER P- OR N-TYPE 4AAS RESULTS

IN VERY HIGH REbISTIVITIES AHICH APPEAR TO BE
INFLUENCED dY THE PRESENCE UF SLO SUkFACE STATLS.

ENEKGY LEVELS RLSULTING FROM NEUTRON IRRADIATION

ARE EbTIMATED TO LIE AT APPROXIMATELY 0.1 Aiwl O.S

EV dELO* THL CONDUCTION BAND AND AT 0.6 EV ABOVE
THE VALLNCE BANUO MUDERATE IRHAOIATIO OF GAAS
BY FAST NEUTRONS GIVES RISE TO A CONTINUOUS OPTICAL

ABSURPTION SPECTRUM FOR WAVLLENGTHS BLYOND THE
FUNUAMENTAL ABSURPTION EDGE, WITH THE ABSORPTION

INCREASING AS TmE INVERSE SUARd OF THE WAVELEN4TH,

SIMILAR BEHAVIOR OCCURS IN COTE AND CUS

AFTER NEUTRON INNADIATION,

117 (U)
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L)DL NEFORT 8IBLIOGRAP 4 Y SEARCH CUNIRUL N~o /LZLHT

AU-616 JSU RSAC A CLLTVGE.NERAL ELLTRIL NSAC A CtNCAY"

NEW SOLID-STATE ULVICE. CONCLPTS, (U)

APS 65 39F AVENpM. ;CARLSLJNeRe Us ILIILEt
Re ,-a IIALLpRo 4 * OUDI3URY,H. He

REPT. NO. SR-1 v*5bGC-U3U'$G
CONTRACT: AF19 6ga '(976

PkOj; '$6Ud
TASK: '6USU5
MOJNITOR: AFC'(L ,65-296

UNCLA ,SIFILU REPORT

SUPPLLMENIARY NOTE.:

DE.SCRIPTORS: (OS&MICUNUUcTORS, MATLRIAL5),
(OCAUMIUM COMPOUNDS. SULFIDES), (OLINC COMPOUNDS,
OPTICAL $'ROPERTILS)i (OSLMICONUCTINb FILMS@
PHYSICAL PROPERTIESI. SILVER. L)IFFUS.IONt
SOLUdILITY# IM4PURITIE.S, SELE141Lbo~ TLLL.UIIESd
(RysrALS, AB 'ORP1IUN SPECTR'JM, LUMINLSLENCts

LLECTRULUMN.5CEi4CE EmISSI VITY, REFLL(.TIONq
ELECTRICAL PNOP~rTIE59 GALLIUM ALLOYS, ARSENIC

ALLOYS. METAL FILMS (U)
ILENTIFIERS: CADMIUM SULFIDE~p CADMIUM
bELENOT!.LLuRIOES, (zALLIUM ARSENIUE (U)

THE SuLvJalLIYY UF AQ IN COS WAS MLAbUN'ED
BE.TmEEN 375 AND 9U0C AND THE RESULTS ARE
SNTE.RPRLTLD TO INUICATE AT LEAST TWiU AND PRUO&A04Y
THREE DIFFENENT FORMS Of A6 IN CDS* UIFFUsION
PROFILES AENE OdTAINED BETWEEN 3OU ANO 5O0jC@ THE
RAr uF OIFFUSI .N OF AG SHOWS5 A STRCJN,;
CUN(.ENTNATION D.PENOENCL AND 1S EXTREMELY RAPIU FUR
DILuTE AG CuNCE'dT.ATIONSo THE FROFILEI ARE
DISCUSSLO IN TERMS UF THREE INDEPLNQENT STEPS IN Ti~L
INCURPONATION 0P AG IN CDSe OPTICAL AdSoNPTION

OF LNSE-X TLI-X CR~YSTALS IN THE BANU EDGEi

RtGION AND TH4EIR EMISSION CHANACTE.RISTICS UNDER
PHOTOLUIIINEbCENI AND ELLCTROLUMIN.SCEN~T EXCITATION
WERE EXAMINLD. THE EXISTENCE UF A MINIMUM IN THE
BANU GaAICOMPOSITION RELATIONSHIP v.Ah CONFIRMEv.
cUN*IwENAUoL BRUAUENING OF THL. dANO LOGE PNUPERTILS
AAS CdSLRVELI IN BOTH1 A8bORPTION AND EMISSION FUNM THE
CoMPC~irlON RANE OiF 0.09 < X < OR a * 90. P-N
jUNCTIONS FABRICATED FROM ZNSt.U*36 IEUs6'(
CRY.'TAL.) DEMONSTRATED EXTERNAL WUANTu1 EFFHLILNCIES
OF 4.4 *ITH THt MAJOR PEAK OF THE
ELEL.TR0LUMINE$CtNCE SPECTRUM AT 2.0 LVs

118 (U)
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1 UNCL A!)$IF ILEO
UUC RLI-ONT BIBLIOGRAPHY 5EARCH CONT'ROL No.liiH

AIR FURI.E INST uF TLCH ~nI(,1T-PATIEHSUN A08 OHIO SCHOOL OF

ENG ZN LE IN G

MULTIPHUNQN PRO(LLSSLS 114 TtIL pHLTUCUNUUCTIVITY UF
CALJMIUM SUiLFIDE AND CADMIUM SLLL.NIUL b1NGLL

CRY ST AL.

DLScRIPTIvE NQTE: MASTLRIS THESIS,,
MAN 6b BIP bLLL,JAM.S ALbLRT

RLPT9 NU, (ISP-65A

UNCLAhSIFIED REPORT

SUPPLL.MLNTARY NQTL:

DESCRIPTORS: (OPHOTOCONDUCTIV ITYs CAUMIUM

cOMPOUNDh), 14CADMIUM COMPOUNDS0
PHOTUCONOUCTIVITY), IOSULFIOLSO CAL)MIUM
COmPOuNDa), 19SELENIUESt CADMIUM CUMPOwNDS),
(*SINGLE CR4YTAL , CADMIUM COMIFOUNUS)v CiRYOG.NICS,

PHONUNS9 MLASUREMENT, SEMICONDUCTORS. LLECTRIC

LURRLNTS, CRYSTAL LATTICLS, ATOMIC ENERGY L.EvELS,
E.LtCTRUN TRANSITIONS, EXCITATION (U)

IIANTIFLERS: CADMIUM SULFIDE, CAUMIUM sELENIwE,

MULTIPHOIION PROCk.SS (U)

THE PHOTOCONDUCTIVITY OF SINCLL CRYSiTALS OF CD5
AND cuS. wA~j INVESTIGATLD AT 4.oI TQ ASCERTAIN
WH.ETHO. THE MOLT IPHUNUN PROCESS DUEh LXIST IN
CDSE. TO PRUVIDL. ADDITIONAL EVIuENCE OF TH15
PREVIUSLY UBSERVED) PHENOMENON IN CUSs ANU TO

SriO.# THAT SIMILAR ELECTRON ANU I'HONUN PROCESSES *ENE
RESPONSIBLE FOR THE MULTIPHONUN PROCESS IN bOTH

CRYSTALS.o PHOTOCONDUCTIVITY WAS INDUCLD NITH

MuNOCHROMATIC LIGHT PROVIDED BY A IUO WATT TONWaSEN
SOURCE LOUPLED *ITH A GRATING MONOCHROMATOR. THE
PHOTQLUN!NENT5 *m9RE MEASURED BY A VARIABLE

ELECTROMETER AND SIMULTANEOUSLY PLOTTLD AGAINST
EXCITINa PHOTON ENERGIES By AN K-y REC.ORDER.
ANALY$IS OF DATA HAS INDICATEU THAT THE MULTIPMONON
PikOLES)S DOES EXIST IN CUSE AND THAT THE
MULTIPHU4NON PRO .ESS IN BOTH COS AND CL)SE CAN
BE ATTRIBUTED TO SIMILAR ELECTRON AND PHONON
PROCESSES. IT 4AS OdSERVED IN THE CUSL. DATA

THAI BOTH FNEE r.;XCITON AND BOUNU LXCIION STATES COOL0

ACT A$ RECOMBINATION CENTERS FOR THL MULTIPMONON

PNOCESSI ONLY FREE EXCITONS SLEiED 7 O 50 IN U
CDS. (AUTHOR) )
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UNCLASS IF IEuj

DD. HE9FUNT BIBL1UGRAPHY 5EARCH CUNTROL N~s /ZZHT

AIR FUR..E 11ST UF TECH voRIGHT-IPATTERSUN AFB OHIU SCHUOL OF
ENG INLE"( ING

LLN4~TM CHAN4E MLAsUMEIIENTS UF LLELTHU14 IRRAuIATED

CADMIUM SULFIDE IN THE. ENERGY RANG3E 2/5-9.35 KEY# (U)

DESCRIPTIVE NOTE: MASERIS THESIS;,
JUN~ 6t 7.3F RICHARUISTLPHL14 PIERLE

RLPT. NQ. GSI'-65o,

UN~CLA OSIFILU HEPONT

SUPPLEMENTARY NOTL,:

D.SCRIPTONS: (oSiNiaLE CRYSTALS. ELLCTthJN

tsUMBARUMCNT~i (OCAUMIUM COMPOUNDS, SULVIUES),

(*ELE.CTRUN BUMBAHOMENT, SINGLE CRYSTALS), CRYSTAL

LATT!CL LEFECTS, IiIPURITIESs CHYOGLNICS,;

TEMPERATURE, SEMICONoUCTURS, SULFUN,

UEFOlRMATION, MEASUREMENT (U)

IUENTIFIERS: CADMIUM SULfIDE CU)

SINGiLE CRYSTAL CADMIUM SULFIDE OAS bOMBANDEo *ITH

275-9J35 KEV ELECTRONS FROM A VAN UL GkAAFF
ACCLLERATOR AND THE CHANGE IN LEN4TH ovAS OBSEHVLD AT
ROOM (2950U AND LIQUID) NITROGEN 177K)
TEMPERATURES. THE CRYsTAL SH0dEU A bANELY

DETLCTAOLE LHAN~.E IN LENGTH, 1-bo7u/ooI X lo TO~
THE MINUS 2iND IP04ER PER ELLLCTRUN PLR SW CM, allLN

BUMbANDLO WITH LEkCTRONS BELO* THL CAUMIUM

DISPLACLMENr T~mIESHULU AT 29SK. AdOVE THE CADMIUM
THRLSHOLD AN INITIAL CONTRACTION4 NOT PREDICTED klY THE

SIMPLE 01SP6ACEMENT THEUR,, OF THE ORDER OF 1-6,U

X 0.001) hAa OBSERVED. AFTER THE INITIAL

CUNTRACTION, AT $60 KEV THE LENGTH CHANGE AAS C
I@0n9.8) X 10 TO THE MINUS 23RD POWER PER

ELECTRON PER SQ CM, WHILE AT 755 AND V35 KEv, THE
LENGiTH CrIANUaES *ERE (,'I.6nl.5) A 10 TU THL
MINUS 2ZNU POWEN PEk LECTRUN PLR SW LM AND (-1.5.

2.6) A 10 TO THE MINUS jj2N0 POWER PLN ELECTRON PER

Sw CM, iRESPECTIyELLY. THESE L.ENGTH CHANGES SHOO THL
EFFECT uF AN ANPEALING STAGE OHICH bEC.OMES ujOMIN&'qT
AT LANGE COINCENfRATIONS OF 015PLACEUL) AUMIUM ATU-li.

THE 77K bOMdARO;1LNTS AT 275 AND 755 KLV SHO

CUNTRACTION$ OF (-1.8.0.6) X 10 TO THL MINUS
2jND POw~ER PER LECTRON PER SWi CM AND (-29Y4113)
X 10 TO THE MiNUS 21ST POWER PER LCIRON PLR SWM CM,

RESPECTIVELY9 WHICH ARE POSTULATED AS CAUbE) 13Y THE

DIFFU$ION OF INTERSTITIALS THROUGH THE LATTICE AND
THE sub.,EWUENT ACCUMULATION OF VACANCIES.
(AUTHOR) 120 (U)
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UNCLASS IV~IEUA

UD REt'OHT SIBLIUGNAMHY SEARCH CUNfROL No. /flZZMT

AU-616 687
AIR FURLE INST UF TECH *RIGHT-PATTEkSUN AF8 OHIO iCHUOL OF
L14GINLEt(ING

MEASLJMEMENT OF LECTRuN FREL LIFETIME AND TkApPINi
FACTOR 114 HIGH PUR~ITY CADMIUM SULFIDE, CADMIUM
SULFIVE/SELL.NIDiE AND CADMIUM 5ELENILJE USING TH4E
MLTmiou OF U6TRAzONIC AMPLIFICATION. lU)

DESCRIPTIVE NOTE: MASTER'S THESIS,
.IAN 85 99p KRA*LTL,8ARTWN

RLPT- NO. SP/PH/65-13

UN'CLAbSIFIEU REPONT

SUPPLLMLNrANY NOTE:;

DESCRIPTONS: 16SLMICUNUUCTORSV TRANSPORT

PROPERTILS) s (*CADMIUM COMPOUNDS, IRANZPOIRT
pRUPaLRTILS)i (05ULFIDEbt TRANSPORT PROPEkTIE5).
1gSELENIUES, TRANSPORT PROPERTIES), T~.sT MLTHOuS,
ULTRASUNIC RADIATION, ELECTRON TRANSITIONS,
STHE$SL5, MECHANICAL WAVL5, SINGLE CHYbTALSi
OAIDESo C.RYSTAL WROWTH3 PHOTUCONUUCTIVITYs
A~sOkPTIUN, PROPACJATIO4s ATTLNUAT ION,
AMP'LIFIERS, MALL LFFECl, ACOUSTICS, CALJMIUM
ALLOYS, oELENIUM ALLOYb (U)

IDEiiTIFIENS: CADMIUM SLLNIDESI CADMIUM
5ULF I DS (U)

CADMIUM SuLIFIDEp LADMIUM $ULFIDL/5EL.ElqIDE AND
CADmiIUm SELLNIDL .aEkE STUDIED IN AN EFFORT TO AR~RIVE
AT LSTIMATES OF SEVERAL ELECTRON TRANSPORT
PARAMETERS. ELECTRON FRLE LIFETIMES, TRAPPING
FACTONS, AND EFFECTIVE DRIFT MOBILI7Y WERE ALL
DEDUCED FROM DIkECT MtEAbUREMENT OF THL VARIATION OF
STRESS OAVE GAIN 41TH APPLIED ELECTRIC FILL ANLJ
HALL MlUlILITY$ ATTEMPTS TO ISOLATE THL
CHARACTERISTIC tNERGY LEVEL STRUCTURE OF HIGH QUALITY
AMPLIFItR CRYSTALS WERE MADE BY MEANS OF
PHOTOCONDUCTIVITY AND AbSORPTION MEASUREMENTS AT bgTH
77K A1ND JUOK. THESE METHODS, IN GENERAL, FAILED
TO INDICATE ANY PECULIARITIES WHICH CUULD bt6 READILY
CURKELAT4D 6ITH AMPLIFILR PERFORMANCE. THE UNE
EXCLPTIUN, A SAMPLE OF COS COMPEN5ATEJ IN
SLLNIUM, 5MOwEU A SEVENE UECREASE IN SLOPE AND A
BROADEN;NG UF TmE PRIMARY AdSoReTION LDGE, UURING
ATTEMPTb TO COMPE1NSATE COS IN FLOOINQ OAYCIEN, IT
WAS DISCOVE.NED THAT 3 MM@ CUBIC CRYSTALS FONMED Ori
THAT PORTION OF TmE CLIS DIRECTLY EXPOhEu TO THE
UXY4iEN SOURCE* A-RAY POwDER MEASUREMENTS CUNFIRMEU
THAT THESE C.RYSTALS WERE CIO.s~

121p
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UNCLABSIF iEu

UDC REP~ORT BIBLIOGRAPHY SEARCH CUNrROL No@ /ZLjHT

AU-616 82
AERUSPALE RLSEAHcH LAbS NRIc.HT-PArTTk.HbN AFtS OHIO

OSCILLATORY PHOTOCONDOUCTIVITY OF COS, (U)

J~UL 6" bp PARKsYo No :LAwGER#, ho II REPTs NO. 6657

U14CLA!bSIFIEU REP~ONT

SUPPLEMENTARY NOTt: i3 Uds IN PHYSICAL HLVIEA LETTAS

VIj N13 P392-4 5StP 2Ci 19649 (COPIES NOT AVAILABLL TOI, uUDC OR CLEARINGHOUbE CUSTOMERS~,

DLSCRIPTOKS: (*PHOTOCONDUCTIVITY, SEMILONOUCTORS),
19CAUMlIUiI COMPOUNUS, PHOTOCONDUCTIVITY),
I.SU6FIDS, C.ADM1IUM COMPOUNDSI. USCILLATION,
bINGLE CRYSTALS, ATOMIC LNERGmY LLVLL5, ELECTRON

TRANbITIONS, PHOTONS. ENLRGY, CRYOGENICS (U)
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UNCLASSIFIEU

DOC REPORT BIBLIOGRAPHY bEARCH CONTROL NUo /ZZLHT

AD-617 12b
CINCINNATI UNIV OHIO

EACITON STRUCTURE IN PHUTOCONDUCTIVITY OF COSo CDSEo
AND COS:SE SINGLt CHYSTALS, (U)

DESCRIPTI|E NUTE: REVI ..EQ E0.,
JUL 63 (UP PARKlY. So IHEYNULOSDo C. I

MONITLR: ARL 1 65-56

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTLI PUB@ IN PHYSICAL RVIEA V132 Nb
P245U-7 UEC IS 1V63 (COPIES NOT AVAILAdLE TO DOC OR
CLEARINGHOUSE CUbTOMERS) REVISION UF MANUSCRIPT
SUBMITTEU 24 JUN 63.

DESCRIPTORS: (*CADMIUM COMPUUNDS.
pHUTUCUNUUCTIVITY)o (*CADMIUM ALLOYS.
PHUTUCUNUUCTIVITY), (eS1NGLE CRYSTALSo CADMIUM
COMPUUNO)o IePHOTOCONOUCTIVITY, CRYOGtNICS),
SEMICONOUCTONSt SELENIUM ALLOYS, SULFIUES, ATOMIC
LNER(3Y LEVLLSr ELECTRON TRANSITIONS, EACITATIONo
INTE METALLIL COMPOUNDS, GROUNU STATE, SOLID
bOLUTIUNho ABSORPTION SPECTRUM (U)
IuENTIFIERS: CADMIUM SULFIDE, CADMIUM !ELENIUE (U)

EXCITUN-LIKL STRUCTURE HAS BEEN OBSERVED IN THE
PHOTOCONDUCTIVE SPECTRAL RESPUNSE CURVES UF COS,
COSE, AND CUS:SL SINGLE CRYSTALS AT 77 AND

'42Ko IT IS OBSERVED THAT A NUMBER UF PEAKS IN THL
PHOTOCGiwDUCTIVITY SPECTRA OF COS ANU LOSE
CORRESPUNO TO THE EACITON SPECTRA IDENTIFIEo BY Or,4.R
OPTICAL MEASUREMENTS. IN CUE THE
PHOTOCONDUCTIVITY PEAKS CORRESPONDING TO N m it 2,
3 STATE AND TH. SERIES LIMIT OF THE LXCITON FROM THE
FIRST AND SLCOND VALENCE BANDS AND THE GROUND STATE
OF THE EACITON ASSOCIATED WITH TH. IHIRD VALENCE tA,4D
AERL UBSERVEDo FOR CDbE '.ME PEAKS CORRESPONDING
TU THE 14 a 1# 2, 3 STATES OF THE LXCITON FROM THE
FIRST AND SLCONU VALENCE BANDS *ENE IDENTIFIEU,
ONLY THL GROUND STATE WAS IDENTIFIED IN THE SOLID
SOLUTIONS. ASSINMENT OF THE OBSERVED
PHOTOCONDUCTIVITY PEAKS WAS CARRIED OuT BY OBSERVIN4
OPTICAL SELECTION RULES IN POLARIZED LIGHT. *ITHIN
A GIVEN SERIES THE PEAKS FORM NEARLY MYOROkN-LIKE
ENERGY bPAC4NGSs AND IT IS OBSERVED TmAT THE EXCITO1
ABSORPTION LINEb ALMAYS CORRESPONDEu TO PH'OTOCURRENT
MAXIMA. (AUTHOr, (U)
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UNCLA"SIF IED

UDC REPORT BIBLIOGRAPHY EARCH CONTROL NU /IZZLHT

AD-617 69J
HUGHES AIRCRAFT CO FULLLRTON CALIF

IMPROVEU DELAY LINE TLC.NIWUEb iTJDY. (U)

.ESCRIPTIVE NOTE: FINAL NsET.
MAY 66 B4P

REPT. NO. FR-6B-I1'-OlO
CONTRACT: AF30 6U2 3474
PROJ: AF-4506
MONITOR; RADC *T-65-4b

UNC6ASSIFIEU REPORT

SUPPLEMENTARY NOTE:

LSCRIPTORS: (SDOLAY LINES, PULSE COMPRESSION),

(*PULSE COMPRESSION@ DELAY LINES), BANuWIDTH.

TRANSDUCLRS. HIGH FREQUENCY, FILMS, YTTRIUM,

jPONo (ANNET, CAUMIUM COMPOUNDS, SULFIUES (U)

IDENTIFIEkSt CADMIUM SULFIDE (U)

DISPERSIVE UELAY LINE5 ARE A VERY STAdLE ANu
RtLIABLL PULSE COMPRESSION IECHNIwULE AS A RESULT
OF INCRtASEU REwUIREMENTS PLACED ON PuLSE CUMPRLSSION

SYSTEMS SUCH AS BANUWIDTH, ANU TIME-BANDWIDTH
PROuUCTb, DISPEmSIVe DELAY LINE TLCHNIQUE5 mUsT 4L
IMPROVEU. IMPROVED uISPERSIVE DELAY LINE
TECHNOLOGY AS APPLIED To PULSE COMPXESSION 5YSTLMS
WAS INVLSTIGATED. HIGHER FREQUENCY OF OPENATION,
BROADER BANDWIDTM AND GREATER EASE OF FABRICATION
WERE THL PRIMARY AAEAS OF INTEREST, TWO DISPERSIVE
DELAY LINE CONFIGURATIONS WERE INVESTIGATED. THE
FIRST CUNFI4URATION WAS A TECHNIQUE BASED ON THE
DISPERSIVE CHARACTERI:TIC WHICH RESULIS FROM ELASTIC
WAVES PROPA(ATI4G IN THIN METAL STRIPS. AND THE
SECOND CONFIGURATION AA5 BASED ON SLO6 WAVE
PROPAGATOQN IN A YTTRIUM IRON GARNET. AN
INVESTIUATIUN WAS UNDERTAKEN TO DETERmINE A HIGHLY
EFFICIENT TRANSDUCER TO BE USED IN CO1JUNCTION AITH
THE DISPERSIVE DELAY LINES. VACUUM UEPOSITEU
CADMIUM SULFIDE TRANSDUCERS PROVED TO BE MOiT
DESIRABLE AND SUCCESSFUL IN CUN5TRUCTING OELAY LINES
OF BROAU INSTANTANEOUS BANDWIDTH. (AUTHOR) (Up
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UNCLASSIFIED

DOC REPORT BlBLIOGRAPHY SEARCH CONTROL NO, /ZZZHT

Au-617 7'9
MOTOROLA INC PHOENIX ARIZ SEMICONDUCTOR PROuUCTS DIV

ACTIVE ACOUSTIC DEVICES. (U)

DESCRIPTIVE NUTEI INTERIM QUARTERLY RrPT. NO. 21 1 OCT -

31 DEC 64,
MAY 65 63P SAKIOTISoN. G. IBRENDECKE9*. H.

IHICKERNE6LiFo $. 1

CONTRACT: AFJU 6U2 3478
PROc: 5578
TASKI 557602
MONIv'0R: RADC ,T-65-69II

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEL ALSO AD-612 704.

DESCRIPTONS: .*THANSUUCENSt SEMICONDUCTOR DEVICES),

(*ACOUSTIC EWUIPMENT, SEMICONDUCTOR DEVICES),
(*SEMICONDUCTOR UEVILES, TRANSDUCERS), PHONONS,
SOLID STATE PHYSICS, ULTRASONIC PROPERTIES,

PIEZOELECTRIC CRYSTALS, EPITAXIAL 6ROWTH, CADMIUM
COMPOUNDer SULFIOES, FILMSm VAPOR PLATING,
VACUUM APPARATUS, ZINC CUMPOUNUSo OXIDES |U)

IuENTIFIERS; CADMIUM SULFIDES (U)

INVESTIUATIONS uF SUITABLE HEAT SINK MATERIAL

NEEDED FOR LW OPERATION RESULTED IN THE DEVELOPMENT

OF A dEOLOAUED EPOXY *ITH A THERMAL CONDUCTIVITY
OF 1.6 bTU/MRFT-DEGRECS F. THIS APPEARS
COMPATIbLE OITM THE REQUIREMENTS AS PkEVIOUSLY
DETERMINED. THE OPEN-TUdE OR DYNAMIC TECHNIWUE 6AS
DETERMINED TO BE THE MOST FEASIBLE FOR THE LPITAXIAL
GROWTH OF CUS TRANSDUCERS, iMEORETICAL AND
EXPERIMENTAL INVESTIGATIONS OF THE VACUUM DEPOSITION
OF COb RESULTED IN FILMS WITH RESISTIVITY VALUES
RANGING FROM 30U OHM-CM TO 7 X 10 TO THE TH POWER

OHM-CM. GOOD QUALITY COS CRYSTklS WITH HIGH
MOBILITY AND INTERMEDIATE RESISTIVITY LEVELS WERE
OSTAINED BY ANNEALING IN A SULPHUR ATMOSPHERE.
I|VESTIuATIUN OF THE PROPERTIES OF ZINC OAIDE
CRYSTALS WERE INITIATED* (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZZLHT
j

AD-619 19U
OELAWARt UNIV NEWARK DEPT OF PHYSICS

ELECTRO'OPTICAL METHOD FOR INVESTIGATION OF FI.LD AND

CURRENT DISTRIBUTICNS IN SEMICONDUCTORS AND LAYER-
LIKE FILLD DISTHIBUTIONS IN PHOTOCONDUCTORS. (U)

DESCRIPTIVE NOTE: STATUS REPTs NO. 5a 1 APN-30 JUL 65'

JUL 65 qP BOERK, *, 1
CONTRACT: NONR43J600

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-614 439s

DESCRIPTORS: (eSEMICONDUCTORSt FIELD THEORY),
(*PHUTOCLECTRIC MATERIALS, FIELD THEORY)* ELECTRON
OPTICS, CADMIUM COMPOUNDS, SULFIDES, CRYSTAL
GROWTHI LLECTRODES, SINGLE CRYSTALS, CHYSTAL
UROWTH, UILECTRIcS CU)
IDENTIFIEH CADMIUM SULFIDE (U)

LLECTRO-OPTICAL MC(HUD FOR INVESTIATION OF FIELD AND
CURRENT uISTRIBUTIONS IN SEMICONuUCTURJ AND LAYER-LIKE FIELD
DISTRIbUTION5 IN PHOTOCONDUCTORS.
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UNCLASSIFiE
-~DOC REPORT BIBLIQGHAPHY SEARCH CONTRUL Nut /ZZZi.U

AD-61.9 a7l
EAGILE.PICHER RESEARCH ILABS MIAMI OKLA

R.SF.ARCH IN PURIFICATION AND SINGLE CRYSTAL GRO*TH OF

II-VI COMPOUNDS# (U)

DESCRIPTIVE NOTE: FINAL NEPTs FOR I MAR 62-20 FEB 651
MAY 65 131P 8ROWNvLLOYD *. IBUFORlD,JOHN

To IFAHRIGeRe He JFIUESMEIERsA9 L, IMUSGRAV~iJOHN
Re i

CONTRACT: AF33 '57 712?
PROJ; 7885
TASK: 788S03
MONITOR; ARL s 65-IOU

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTL? SEE ALSO AU-276 41I6o

DESCRIPTORS; (*SEMICONDUCTORS# PURIFICATION),
(*CRYSTAL GROWTH, SEIcONOhICTORS)a
(OSVNTMESIS(CHEMISTRY', SEMICOrwDUCTORS), CADMIUM,
ZONE MELTING, CADMIUM COMPOUNDS, SULFIDES,
CAOMIUM ALLOYS, SELENIUM ALLOYS* ZINC COMPOUNDS,
ZINC ALLUY5, TELLURIUM ALLOYS, MERCURY COMPOUNDS,
MERCURY ALLOYS# dARIUM ALLOYS, IMPURITIZS,
OXIDES, SINGLE CRYSTALS, ENERGY CONVERSION (U)

IDENTIFIERS: CADMIUM SULFIDE, CADMIUM SELENIOE,
ZINC SULFIDE, ZINC SELENIDEi ZINC TELLURIDE*
MERCURIC SULFIDE$ MERCURIC SELENIDE, MERCURIC
TELLURIDL@ BARIUM TELLURIDE (U)

THE PREPARATION AND PURIFICATION OF ELEMENTAL
CADMIUM BY ZONE mEFINING ARE DESCRIBED. A
COMPARI50N OF THE EMISSION AND MASS SPECTkOGRAPHIC
RESULTS ON THE ZONING OF A DOPED CADMIUM TEST BAR IS
PRESENTED, THE SYNTHESES OF HIGH PURITY CADMIUM
SULFIDE@ CADMIUM SELENIDE, ZINC SULFIDE, AND ZINC
SELENIDE BY THE DIRECT REACTION OF THEIR GASEOUS
ELEMENTAL CONSTITUENTS ARE DISCUSSED* EMISSION AND
MASS SPECTROGRAPHIC DATA ON SYNTHESIZED CADMIUM
SULFIDE ARE COMPARED. THE SYNTHESES OF ZINC
TELLURIDEs MERCURIC SULFIDE, MERCURIC SELENIDEm AND
MERCURIC TELLURIDE BY THE COMBINATION OF THE ELEMENTS
IN THE LIQUID PHASE ARE OUTLINED. A METHOD FOR
PREPARING BARIUmi TELLURIDE BY THE REDUCT ION OF BARIUM

TELLURATE IS GIVEN, SPECIAL HANDLING fZ'Wm:UES
AND X-RAY CHARACTERIZATION OF THIS MATERIAL APF
PRESENTED. CRYSTAL GROWTH OF 'ADMIUM SULFIDE, ZINC
SULFIQE, CADMIUM SELENIDE, ZINC SELENIDE, AND MIXED
CRYSTAL5 OF ZINC SUL.FIDEwZINC SELENIDE FROM THE MELT
IN A HIQH PRESSURE FURNACE IS DISrUSSEOa (4v)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CUNTROL No. /ZZZHT

AD-6ZU 297
CLEVITE CORP CLtVELAND OHIO ELECTRONIC RESEARCH DIV

RESEARCH ON il-vI COMPOUND SEMICONDUCTORS. 4U)

DESCRIPTIVE NUTE3 FINAL TECHNICAL REPT. FOR I JAN 62.31
JAN &be

MAY f6 llbP I41IOZAWAL* N, IJOSTJs Me I
CONTRACT: AF33 6b? 7399
PROJ: 7885
TASK: 768503
MONITORS ARL ,6698

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE!

DESCRIPTORS: (SSEMICONDUCTORSt MATERIALS),

(*CRYSTAL GROWTH, SEMiCONDUCTORS), (OLUMINESCENCE,
SEMICONDUCTORS), CADMIUM ALLOYS, CADMIUM
COMPOUNDS, ZINC ALLOYS, SULFIDES, SELENIUM ALLOYS,

TELLURIUM ALLOYS, PURIFICATION, SINTERING,
cRYSTAL LATTICE DEFECTS, ELECTRICAL PRUPERTIES,
MECHANICAL PROPERTIES, PHASE STUDIES, SOLID
SOLUTIONS, DEFORMATION, INTERHETAL61C COMPOUNDS IU)
IDENTIFIERS; CADMIUM SELENIDE, CADMIUM SULFIDE,
ZINC SELENIDE, ZINC TELLURIDE iU)

THE REPORT SUMMARIZES THREE YEARS OF RESEARCH ON
MATERIAL PURIFICATION AND CRYSTAL GROWTH OF COS,
COSE, ZNTE, AND CDSE-INSE AND ON THE
MEASUREMENT Of THE FUNDAMENTAL PROPERTIES OF THE
CRYSTALS. IN ADDITION, A PRELIMINARY INVESTIGATION
HAS BEEN MADE INTO THE LUMINESCENT PHLNOMENA IN
COS. (U)
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Ao-620 85
MOTOROLA INC PHOENIX ARIZ SEMICONUUCTUR PNOUUCTS UIV

ACTIVE ACOUSTIC DEVICES. IU)

OSCRIPTIVE NOTEI QUARTERLY REPT. NO. 3t JAN-31 MAR
669

AUG 66 78P SAKIOTISsNo Go IBRENUECKEwg He
IHICKERNE4LoFo So I

CONTRACT: AFJD 6Q2 3478
PROJ2 5578
TASKI 557802
MONITOR: RADC , TR-66-203

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SEE ALSO AD-612 703.

DESCRIPTORS; (eTRANSDUCERS9 SEMICONDUCTOR DEVICES),
(OACOUSTIC EWUIPMENTp SEMICONDUCTOR UEVICES),
(*SEMICONDUCTOR OEVICESt TRANSDUCERS),
SEMICONDUCTING FILMS, CADMIUM COMPOUNDbo SULFIDESs
PIEZOELECTRIC CRYSTALSt SOLID STATE PHYSICS, VAPOR
PLATINGs VACUUM, GAIN, BERYLLIUM COMPOUNDS*
OXIDES, WUARTZ9 VERY HIGH FREQUENCY, SURFACE
PROPERTIES, AMPLIFIERS, THERMAL CONDUCTIVITY.
ULTRASONIC PROPERTIES fUl
IDENTIFIERS: CADMIUM SULFIDES (U)

A MEAT SINK DESIGN HAS BEEN DEMONSTRATED WHICH
MAINTAINS THE MAXIMUM CRYSTAL TEMPERATURE RISE TO
LESS THAN 10 C ABOVE AMBIENT FOR A RANGE OF VALUES
OF DRIFT FIELD PO*ER DENSITY REQUIRED FOR USEFUL
CONTINUOUS ACOUSTIC GAIN* THE WORK ON THIN FILM
TRANSDUCERS HAS YIELDED PROCESSES AND TECHNIQUES FOR
THE DEPOSITION OF INSULATONG COS FILMS ON COS
SUBSTRATES RESULTING IN CONVERSION LOSES IN THE
RANGE OF 6-8 OS AND BANDWIDTHS OF THE ORDER OF bO%
IN THE FREQUENCY OF 100-380 MC/SECs BONDED WUARTZ
TRANSDUCERS OPERATING IN THE FIRST OVERTONE MODE AT
110 MC/SEC WITH CONVERSION LOSSES OF LESS THAN 10 DU
WERE DEMONSTRATED. ACOUSTIC AMPLIrie| UTILIZIN4
COS MATERIAL WAS SHOWN TO OPERATE SATISFACTORILY
AT MAXIMUM CRYSTAL TEMPERArURES OF AT LEAST 70 C.
(AUTHOR) (U)
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AU-62U 973

FOREIGN TECHNOLOGY PIV WRIGHT-PATTENSUN AFO OHIO

OPTICAL QUANTUM CRYSTAL GENERATOR WITH EXCITATION dY(u)
FAST ELECTRONS o

JUN bS lP bASOVNo Go ;BUGDANKLVICioOo V.
IDEVYATKOVAo Go I

REPT. NO& FTImTT-6S5- U
MONITOR: TT t 65-63914

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE UNEDITED ROUGH DRArT TRANS# OF

AKADEMIYA NUAK SSSR. IZICHESKII INSTITUT, 1964 7P4

DESCRIPTORS: 10SEMICONDUCTOR DEVICES, LASERS),

(eLAERSp ELECTRON BONSAROMENT)m SIN6LL CRYSTALS,
CADMIUM COMPOUNDbj SULFIDES, ELECTRON BOMBARDMENT,
OECITATIUN, INTENSITY, PUMPINGIELECTRONICS)t

LINE SPECTRUMo USSR tU)
IOENTIFYENS: CADMIUM SULFIDE (U)

AN OPTICAL QUANTUM GENERATOR ILASER) *AS OBTAINED
PUMPING A CADMIUM SULFIDE SINGLE CRYSTAL WITH AN

ELECTRON BEAM, AND ITS SPECTRUM WAS STUDIED. IU)
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AD-621 l38
NEW YURK UNIV N Y DEPT OF PHYSICS

STUuY OF THL MECHANISM AND PROPERTIES OF THE
PHOTOVOLTAIC AND PHOTOCONDUCTIVE EFFECTS IN OR4ANIC
SUBSTANCES* (U)

DESCRIPTIVE NOTE: FINAL REPT. FOR I NOV 43-31 OCT 64,
MAR 65 23P KALLMANNHARTmUT Pe .

CONTRACT: AF19 628 244 6

PROd: 86b9
TASK: 86b901
MONITURI AFCRL , 65-240

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eORGANIC MATERIALS, PHUTOELECTwIc
EFFECT), (*PHOTOELECTRIC EFFECT, ORGANIC
MATERIALS), (ePHOTOCONDUCTIVITY, ORGANIC
MATERIALS), POLYCYCLIC COMPOUNDS, 6ERMANIUM, ZINC
COMPOUNO~b SULFIDES, SEMICONDUCTING FILMS,
ILLUMINA|ION, ABbORPTION, PHOTOCHEMISTRY,
SOLUTIONS, CADMIUM COMPOUNDS, SINGLE CRYSTALS (U)
IDENTIFIERS: ANTHRACENES, CADMIUM SULFIDE, ZINC
SULFIDE (U)

RESEARCH RESULTS IN THE FOLLOWING AREAS ARE
REPURTED: LARGER THAN BAND GAP PHOTOVULTA4E5 IN
ANTHRACLNE, GERMANIUM LAYERS, AND EVAPORATED ZINC
SULFIDE LAYERS! AND PHOTOVOLTAGES DUE To
INHUMOGENEOUS ABSORPTION OF LIGHT AND TO CHEMICAL
EFFLCTS IN ORGANIC SOLUTIONS (E.Got ALPHA-METHYL
NAPHTHALENEe BENZENE, HEMIMELLITINE, MESITYLENE)
AND IN CADMIUM SULFIDE SINGLE CRYSTALh, (U)
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AL,-621 424~
AMER4ICAN METEOROLOGICAL SOCIETY OSTON MASS

INTXOUULTION Of MICHOIMPURITIES INTO hINGLE CRY.'TALb
OF 0OS UURING THEIR GROWTH ANU SOME CHARACTERISTICS
OF THE ALLOYED SAMPLES (VVEDENNIA MLKHODOMISHOK v
MUNUKNY5TALY CDS V PROT5ESI IKH ROSTU TA DEIAKI
I(MANAKTLRYSTYKY LEGOVANYKH ZRAZKIV)p U

DLSCRIPTIVE NUTE: RESEARCH TRANSLATION,
bEP 64~ 9P BULAKHgBo Me IMIZETSKAII be

RLPT. NOs T-U-3
CONTRACT: AF19 62d 38BU
MLINITOR; TT 9 65-63977

UNCLASSIFIED RE~PORT

5LdPPIE'MLNTARY NOTE.; TRANS. OF UKRAYINSKYII FIZYCHNYI
ZHURN~AL (USSN) V7 NIO P1125-7 1962o

DESCRIPTOP5: IOSLMICO,4DUCTORS, IMPURITIES),
(*CADMIUM COMPOUNDS, SULFIDES), (OSING6E CRYSTALS,
SEMICONDUCTORS), GERMANIUM, GOLD, SILVER,
COPPLR, L.HLONINE, CRYSTAL GROATH,
PHOTUSENbITIVITYs PHOTOCONDUCTIVITY1 USSR (U)

TmiE 06JLCT UF THE WORK *AS TO DEVELOP A MLTHOU UF.i
ALLOYIN4 SINGLE CRYSTALS OF COS DURINi THLIIk
GRO*TH AND To STUDY THE EFFECT OF MICHOIMPURITILS ON
CERTAIN PHY51CAL PROPERTIES OF THE ALLOYED
SEMICONuUCTORS# (U)
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AD-621 54
HARSHAW CHEMICAL CO C6EVELAND OHIO

RES.AHCH ON PHOTOVOLTAIC CELLS* IU)

DLSCRIPTIVE NOTES FINAL HEPT. FOR I MAY 62-JU APR 6S,
4UN 6b 12bP HEYERDAHLsNORMAN Es ;HARVEY9

DONALD Jo I
CONTRACT: AF33 6b7 7Y16
PROJ: 7805
TASK: 786M62
MONITOR: ARL , 66-11)

UNCLA5SIFIED REPORT

SUPPLEMENTARY NOTC: SEE ALSO AO'39 67g

OESCRIPTORS; (fSOLAR CELLS, SEMICONDUCTING FILMS),

(oSEmICONDUCTING FI MS, SOLAR CELLS), CADMIUM
COMPOUND~o SULF|IES. SELENIUM, CADMIUM ALLOYS#
SELENIUM ALLUYS, tE,.LUEIUP ALLoYs ZINC ALLOYS,
ALLIUM ALLOYS. ARSENIC ALLOYS, CHEMICAL MILLING,
VAPOR PLATJN. MAGNETIC PROPERTIES, ELLCTRICAL
PROPERTILS, THEROELLCTRICITYt LIGHT

TRANSMISSION fUl
IDENTIFIERS: THIN FILMS I)

THE REPORT UESCRIBES RESEARCH AND DEVCLOPMENT ON
THIN FILM SOLAR BATTERIES* THE FABRICATION ANO
STUUY OF THIN FILMS OF COS:5E, CDSE,
CQTL, ZNSEt AND GAAS AND THIN FILM SOLAR
BATTENILS OF CDs:SE, COSEt AND COTE 1
DISCU5SLO IN DETAIL. A STUDY OF THE ETCHING
BEHAVIOUR OF 1I-VI COMPOUNDS, COMPLETLO AS A PART
OF THIS PROWRAM, HAS sELN PUBLISHED ELSEWHERE. AN

ABSTRACT oF THE wORK IS INCLUDED IN THIS REPORT.
(AUTHOR) IU)
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AD-621 941i
GENERAL ELECTRIC CO SCHENECTADY N Y RESEARCH AND
DEVELOPMENT CENTER

NEW SOLID-STATE DEVICE CONCEPTS.-U

DESCRIPTIVE NOTE: SCIENTIFIC REPT.,
JUL 65 35P AVEN,M. ICARLSUN,Ro Do IEH.L.E,

Re be IMALLeR. No 1*OODBURYHs He I
REPTo NO. SR-2 #65(,C-03136G[ CONTRACT! AF19 628 q976
PROJI 4608
TASK: 46U05
MONITOR; AFCRL *65-611

UNCLA5SIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-616 3SUo

DESCRIPTORS: I*SLMICONDLJCTUR DEVICLS, MATERIALS~i
(*LASERS# SEMICONDUCTOR DEVICES~i 10CAUMIUM
COMPOUNDb-i SULFIDES)# (*ZINC COMPOUNDS, ELECTRICAL
PROPERTILS), (*SEMICONDUCTING FILMS, PHYSICAL
PROPERTILS), OXYGEN, SULFUR COMPOUNDS, OXIL)ESI
SULFIDESs TRANSPORT PROPERTIES@
£LEcTROLUMIEWESCCNCE, SELENIDES, TELLUR IDES,
METAL FILMS, SILVER, GOLD, ALUMINUM, GALLIUM
ALLOYS, ARSENIC ALLOYS, OPTICAL PROPERTIES()
IDENTIFIERS: CADMIUM SULFIDE, GALLIUM ARSENIDE,
11i4C SELLNOTELLURIOE59 ZINC SULFIDE (U)

ATTENTION ON COS *AS SHIFTED TO STOICHIOMETxIC
PIROdLEMb AND THE EFFECTS OF 02. BECAUsE Of THE
HIGH STABILITY OF 502, FIRING COS IN 02
PRODUCES A OREDuCIN.' ACTION ON THE BULK CRYSTAL,
EWUIVALLNT TO A SMALL EXCESS CD FIRIN(A.
ELECTRILAL TRANSPORT AND CONTACT PROPERTIES OF I TO
10 OHM-CM NTYPE ZNS CRYSTALS *ERE STUDIED. TWO
TYP:ES OF LEVELS WERE FOUND BELO* THf. CONDUCTION BAND
OF LNS: SHALLOW DONOR LEVELS AT 0.O014 EV AND
DEEPER LEVELS 504TEEN 0,10 AND 0*99 E~o INJECTIUN
ELECTROLUMINE5CENT P-N JUNCTIONS HAVE BEEN PREPARED
FROM iN5EOs36TE~i.64 #HICH SHOO EXTERNAL QUANTUM
EFFICIENCIES OF JOS AT 70K. THE RESISTANCE OF
VARIOUS ALLOYED CONTACTS AND liOLD TMERMOCOMFRES ION
BONDS TO N- AND P-TYPL GAAS WAS MEASURED. THE
INTERFALE RtSISTANCL OF EVAPORATED FILMS OF AG,
AU, AND AL APPLIED TO GAAS IS HIGH UNLESS THE
FILMS ARE SUBJECTED TO A HIGH-TLMPERATuRE ALLOYINGi
STEP WHICH OAMA4E5 THEIR REFLECTING PROPEkTIES.
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Au-622 69!a
HARRCY DIAmOND LALIS NA5HINGiTUN D C

VACUUM-UEPObITEJ CADMIUM SULFIDE THIN FILMS, (U,

JUL 65 '(IP AVISsGv 4v. IBOL5MANsn* C# I
READEYtO. We I

REPT. NO. TR-1297

PAOJ: OAIPb2J8OIA300 ,HDL963UG

UNCLASSIFIED REPORT
SUPPLLMLNTARY NOTL:

OLSCRIPTORSj (OSkMICONUjUCTING FILMS, VAPOR PLATING),
(OCADMIUN COMPOUNOSs SULFIDES10 VACUUM APPARATUS,
RESISTANCEIELECTRICAL)# HEAT TREATMENT, CRYSTAL
STRUCTURE# SANDWICH CONSTRUCTIUN. ELECTRICAL
PROPERTIE IU

IIDENTIFIECS; THIii FILMS (H)

CADMIUM SULFIDES *~AS VACUUM-DEPOSITED ONTO (aLASS
SUBSTRATES AT APPROXIMATELY 0.00002 TORN USING
ELECTRON BEAM HLATING, INITIAL RESISTIVITIE5 WERE
IN THE NANGh 0.1 TO I OHM-CM. AFTER HLATING IN
VACUUM AT 360 TU 37UC FOR 1/2 PIR, THE RESIST IVIT:ES
INCKEASk.D TO THE. RANGE 0.3 TO 300,000 OHM-CM. TU
CuRI(ELATE RLSISTIVITY WITH CRYSTAL STRUCTURE, THE
CADMIUM SULFIDE FILMS WERE STUDIED BY MEANS OF A-
RAY AND ELECTRON DIFFRACTION, AND SPECTROPHOTOMeTRY.
IT *AS FOUND THAT THESE CADMIUM SULFILJE FILMS 'WERE
HEXAGONAL AND HIGHLY ORIENTED WITH THE C-AXIS
PLRPENDICULAR TO THE PLANE OF THE SUB$TRATE. GRAIN

SIZEPERENDIULA ToTHE -XSWSMCLESTA
100 A AFTER DEPOSITION ONTO ROOM-TEmp,.RATIJRE
SUB5TRATES9 AND INCREASED To 100 To 2OO A INI DIAMETER AFTER HEAT TREATMENT* TO DETERMINE THE
TYPE OF CONTACT THE COMMONLY DEPO5ITE0) METALS MAK(E TO
CADMIUM SULFIDE, A MASK CHANGER WAS EMPLOYED TO ALLOW
THE DEPOSITION OF LAYERIZED ARRAYS OF METAL-CADMIUM
SULFIDE-METAL IN A SINGLE PUMPDc'WN, ALUMINUM,
INDIUM. SILVER, AND GOLD WERE THEREBY DEPOSITED INI. SEVLRAL DIFFERENT ELECTRODE COMBINATIONS.
COMbINATIONb HAVING ALUMINUM AS ONE (OR BOTH)
OF THE LLECTRODkLS EXHIBITED RECTIFYIN.
CHARACTERISTICS, ALL OTHER COMIBINATIONS EXHIBITED
OHMIC CHARACTERISTICS* (AUTHOR) IU)
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Av-623 Uj45
STANFURU UNIV CALIF DEPT OF MATERIALS SCILNCE

PHOTO-HALL STUDIES OF OXYGEN AD$ONPTIUN EfFECTS ONjIiPHOTOCONDUCTIVITY IN SINTERLO LAYER5. tUl
DLSCRIPTIVE NUTE: MAhTER'S THE51S,

APIR 65 bp HOBINSONAHTHUM L-. bdUdL,
RICH~ARD He.I

MUNITUR: AROU , 4119:6

UNCLA55IFIED KEPORT

SUPPLL14ENTARY NOTs.: PUg. IN JOURNAL OF THE
&LECTROCHEMICAL SOCIETY V112 NiD PIOU2-5 OCT 196*
(COPIES NOT AVAILAOLE TO DOC OR CLEARINGHOUSt.
CU$TUMLRS)s

DESCRIPTORS: (.SLMICONOUCTORS, CHEMISOKPTIUN,,
(*HALL EFFECT@ CHEMISOwPTION)b (*PHOTO(LONDUC71VITY,
CHEMISORPTION)g C.CALJIUM COMPOUNDS,
PHUTUCONOUcTIVIT.YI * (OCHEMISORPTION,
SEMICONDUCTORS)g SULFIDES, SELENIDLS, QXYGLkN,
ADSORPTION, HEAT TREATMENT (U)
loENTIFIENS: PHOTOADSORPTIVE EFFECT (U)

THE HALL MObILITY AND THE FREE ELE.C7RuN DENSITY
IN 5INTERED LAYLRS OF COS-COSE *EI4E MLASUNEU
AS A FUNCTIUN OF PHOToEXCITATION INTENSITY,
TEMPERATURE, AND AMOIENT ATMOSPHERE, 60TH FIkEE
CARRIER DENSITY AND HALL MOBILITY ARE Rk.OUCLD BY
THE AUSURPTION OF OAY6EN AND INCREASEU BY TijE
DESURPTION OF OXYGEN. THE MAGNITUUES UF THE
EFFECTS ARE SUCH THAT IN ALL CASES THL MALL
MOBILITY CHANGE DUE TO ADSORPTION CONTRIBUTES
SIGNIFICANTLY TO THE PHOTOCONDUCTIVITY CHAN(.E.
EFFECTS ASSOCIATED MITH PHOTOADSORPTION OF OXYGEN
ARE RLVLRSIbLE bY ANNEALING IN VACUUM. RESULTS CAN
BE CONSISTENTLY DESCRIBED IN TERMS OF THE MODEL FCR
CHEMISORPTION OF OXYGEN ON SINTERED LAYERS PRHOPOSED
BY bHEAM, HILTON, AND BUBE. (AUTHOR) (U)
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AUft623 16)CETRPAALA 

AIBELL ANL) HOWMELL HESLARCHCNTRASOACAI

ANALYTILAL TECHNIWU .5 FUR~ THE DETERMINATION OF TPRACL
IMPURITIES IN CAUMIUM SULFIDE. (U)

DLSCRIPTIWE NOTE: TECHNICAL DOCUMENTARY REPT o~ F j IJUN
62-.31 MAY 6ti,

~JUN 66 61P MILLARDSONIRs I. :SOCHAA. j,

CONTRACT: AF33 657 8176
P,40j: 78d5
TASK: 7B6SO3
MONITUR: ARL , 65-130

UNCLA~iSIFIE) REPORT

SUPPLEMENTARY NOTE:

DEScRIPTOKS: (*St MICONUcTORS, IMPURITIES),

(OCAUMIUM COMPOUNDS, SULFIDES)$ 46MAS

SPECTRUSCOPY, SEMJCONO~jCTORSJ, SPECTRUM ANALYZER$,
SPARKS, FOOOLRS6 SINc.LE CRYSTALS, CON4TAMINATION.
IONIZATION POTENTIALS, ZINC A&,LOYSo ZINC

COMPOUND~, SLLENIUM ALLOYS, SOLIL) SOLUIIONS,
CADMIUM@ ZINC, CADMIUM ALLOYS (U)
IluENTIFIEHS: CADMIUM SELENIDE, CADMIUM SULFIuE,
ZINC SLLNIOLe ZINC SULFIDE CU)

AN4ALYTIC.AL TECHNIWUES WLRE UEVELOPEO POH THL

ANALY~il OF TRACE IMPURITIES IN CADMIUM SUL~luEs
THE DETLCTIUN LIMIT FUR MOST IMPUNITILS I5 LESS

THAN 10 PARTS PL.R BILLION 4ATOMIC). MATERIALS
ANALYLEL) WERE lif THL FORM OF FINE PuAUERS, FRAGILCE

NEELL.S AND PLATeLETS, AS *ELL AS BULK CRySTALS OF
COS, COSE, LN5, ZNSE, COS:COSE,
COS:ZNSL, CU) ANL) ZN. THE APPROACHLS UbEL)
FOR OaTAINING ACCURATE ANALYTICAL RL.SuLTS AR~E
APPLICAdLE TO MOST SOLID STATC MATERIALS.
(AUTHOR) (U)
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Auj-623 174
BROVEN UNIW IPROVIDLNCE R I

STUUY OF bUNFACL PROPLRTIES OF ATUMICAL-LYCLLAN MLTALS
AND SEMICONUUCTORS. PART Is STUDY OF cDS SURFAQLS By
LEELU. PART Zo CUM6114EW LEED AND MA55 SPLCIHOMETI.N
MEAbUREMENTh FOR ADSORPTION ANU CATALYSIS. lu)

DESCRIPTIVE NOTE: PROGRESS RIKPT9 N~o 7, 1 JAf.-aU jwN

JUL 65 2V- FARN56VORTHIHA L U..AMBELLes U.
ONCHIsM.

CUNTRACT: DAZ8 04I3AMCDLU299E
PkOJ: UA IAO IJUiuIooO

UNCLA5SIFIED REPORT

5uPPLLHENIA(Y NDTt: SEE ALSO AU-623 174.

DLSCRIPTltiS: I*StriIcONuUCros 5URFACL PRUPERTIESI,
IeCAUMIUM COMPOUNDS, SULFIuEb), C*NICKLL, SUIRFACL
PROPLRTI~.b)t CRYSiTAL GROoTHs PURIFICATION, IUN
bOMBAROML14To HEAT TREATMENT. OXYtaEN, AUSONPTIONI
PHOTUEL.ECTRIC EFFECT, X-RAY UIFFRALTION ANALYSIS,
CATALYSIS, CARBON COMPOUNDS, MONOXIDES, MASS
spECTRJS(.uPY (U)
ILENTIFIENSI AMU UFIE ASi MuNOXIDL

THE (000/I) MATTE NATURAL GRO*Tm SURFACE UF A
VAPOR GROAN CDS CRYSTAL WHICH HAD NUT BLEi
POLISHED OR ETCmLU OAS bTUDIEU9 IT AS NOT
POSbIdLL. TO OBTAIN A CLEAN SURFACE OY HEAT I-4G ALONJE
BECAUSE OF C'MNTAMINATION FROM THE BULK*~ JUN
BUMdARDMENT A00 ANNEALING PRODUCED (I/'iJ4
PLANES AS WAS FVUND ON PREVIOUSLY STUUIED CAYSTALi.
OXY(3EN ADSORPTION STUDIES OF THE (000/1) MATTE
SURFAcE, AFTER USING GA-IN EUTECTIC TO MAKE
CONTACT To THE CRYSTAL MOUNT, WLRE MADE. HUgiEVt.H,
THE MAGNITUDE OF THESE LHANrGES *AS NOT REP~IuUUCIL'LEs
OXYbaEN ADSORPTION STUDIES OF THE tOUOI)
SPECULAR SURFACL .oITH NO GA-IN CONTACT REVLALLD
THAT PHOToASsISTED ADSORPTION OCCURREu. THE CHANG.
IN SURFACE POTENTIAL OAS APPROXIMATELY DINECTLY
PROPORTIONAL TO THE CHANGE IN OXYGaEN COVERA(aE Az)
ESTIMATED FROM DECREASES IN DIFFRACTION PATTERN
INTENSITIES. THIS INDICATES THAT THL OXYGEN FORMS
NEGATIV. SUNFACL. STATES. THE SYSTEM INVOLVING A
COM61NATION OF LELD AND QUAORUjPWLL MAZS
SPECTROMETER *AS ASSEMBLED AND TESTED *ITH SELF

OXIDATION OF CO ON A J1UO) NICKEL CKYS)TAL
SURFACE. TH DIAjONAL MARK (1) IS MERE UsEo
TO INUIC'fL THE RUTATION-INVERSION AXIS). (U)
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AU-623 363~
DELAvYARt uNIV NLhARK DEPT OF PHYSICS

LAYER-LLKL FIELu. INHOmO(aENEITIEb IN MUMUGLNLOUS
St.MICUNuUCTURS IN THE RANGE OF IN-SHAIFEU NEuATIWL

DIF EHENTIAL CONuUCTIvITY'' (U)

MAR 65 12P IOERsK. At I
CONTRACT: DA-31124-ARO(fl-1 73, NONR-'1j364UD)
MONITOR: AROU i

r UNCLA5SIFIED REPORT

SUPPLEmENTARN' NOTE: PUa. IN THE. PHYSICAL HEVIEtj V139

N6A PA19 4 9-Sy SEP 13 lybb (COPIES NOT AVAILABLE TO
UDC R CLEARINGHUUSE CUSTOMERS).

DESCRIPTORS: (*Sc.MICUNoUCTOR~io FIELD THEORY),
(OTRANbPURT PROPtLRTIESq SEMILONDUCTORS)i ELECTRIL
FIELUS, ABSOMPTIUN SPECTRUM, ELECTRICAL CONDUCTANCL,
VOLTAGE, EXCITATIONo QUENCHINGCINHIBITiOiiB,
SINGLE CRYSTALS, CADMIUM COMPOUNUS, SUI.FIDLS (U)
IUENTIFlEASI CADMIUM SULFIDE (U)

CHAt4ACTLRISTIC LAYER-LIKE FIELD INHOMQGLNLITIES ANE
SmOoU.N Ti) OCCUR IN HQMOGLNEOUS SEMICUNLJUcToRb IF THIE

DECREASL IN CONDUCTIVITY 15 STRUNrIEW THAN LINEAk *IIM
INChEASIN%i3 FIELD. THESE INNOMOGENEITIt.S ARE
DISCUSSt.D GLNE.RALLY IN A MODEL USIN(3 POISSON AND
TRAN~SPORT EWUATIONS, AND THE FACT THAT THE NEUTRAL
UENbITY OF LLECTRUNS AND/OR THE MOBILITY ULCRLAbEb
AITH INCREASING FIELD STRENGjTH. THE MtTHOu OF
CHARACTLRISTICS I6 USED FOR DISCUSSION I1N ORDER TO
FACILITATE ANALY5IS OF THE EXPERIMEiiTAL ODSLHVATIU[4:)
FURTHLR EXPLRIML.NTAL RESULTS ABOUT LAYER-LIKE FIELD
INHUMUGatNEITILS IN COS CONCERNING DUMAIN AluTH
AND FILLD STREN ,THSI INFLUENCE OF OPTICAL EXCITATION
AND QUENCHINGs AND NET CHARGING OF LuDp CRYSTALS

ARE GIVLN AND SHO* 400D AGRLEMENT AITm THL PROPIJ5EU

THEORY. (AUTHOR) (U)
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DLLANARL UNIV NLWARK OEPT OF PHYSICtS

X-RA'Y DAMAGL ANU ANNEALING OF TIIEtE ULFLCrS IN C£Ol

SIN4.LE (.HYSIALS, tU)

Dk5CRIPTIVE NUTE: TELHNILAL iCEPT.,
i~ov 6!i I.POER#Ko hV. UIC'OWNLLLsJo C. t

SCHUBERTi(.
RLPT* NU@ TH-3

CONTRACT; NONR-4 36(00)

U14CLA551FIEU REPOkT

SUPIFLEMh.NIANY NOTL.:

DLSCRIPTOKS; (OSIN4aLL CRYSTALS, UEi,RADATION),

(OCAUMIUMi LOMPOUNU.') SULFIDES), CRYSTAL LATTICE

DEFELTS, A RAYS, ANNLALING, PHUTOCLNULTIVITyv

LCTRICAL PROPetHTIES, LLECTHIC CUhRLNIS. TEsT
METHODS, SEMICONUUCTURS (u)

THE INFL.UEN(LE OF A-RNAY DAMAGE AT 250 KEV ANu 3Uu

KLV jIrv ULTRA-HIluH VACUO ON TH. SPLCTRAL

DISTRIBUTION OF PHOTOCONDUCTIVITY AND CONDUOCTIVITY

GLOel CURVES 15 LESCRIdED. THE OBSLRVEw DAMAGE CAN

BE LXPLAINEU BY ASSUMING A PRODUCTION OF SULFUR

VACANCI&S BY X-RAYS AND A LATER DIFFUhION ULTERMINEU
FORNATIUN OF A550CIATLS OF THESE VACANCIES w:Tm

ACCEpTU1MS RESULTING IN RECOMBINATION cENTER59 THE

THRLSHOLD ENERGY FOk SULFUR VACANCY FURMATION LIESj AT

ABOUT 2!xU KLy. (AUTHOR) (U)
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UNCLA! SIFI E

UDC NEPOHT BIBLIOGRAPHY SEARCH CUNIROL Nue /LZZHT

AL-62b 476 2U/I2
RBOAN UNIV PROVIDENCE R I MLTALN KE5EARCH LAB

PHYSILAL REhEARCH ON PRoPerTIeS OF I|-VI CUMPUU14D

SEMI f.ONDuCTORS. IU)

DLSCRIPTIVE NUTE: FINAL REPTe, APR 62-APR 65,
JUN 65 iP LBAUtlCHARLLS ;LORDARThUR

ITRUELoLRHON
CONTRACT: AFJ3(657)-8317
PROJ: AF-73,b
TASK: 78B653

HUN|FUR; AHL 65-123

UNCLA55IFILU REPORT

SUPPLEMENTARY NOTL;

DLSCRIPTORS; (OSLMICUNUUCT(ORbs SOLID STATE PHYSICS),

(6CAUNIUM COMPOUIlDbl SULFIDES), ULTRASuNIc
PRUPLRTILS, tLECTRICAL PROPEkTIES. MECHANICAL

iAVE5, STRESSES, ULTrASONIC HADIATION, DAMPI4G,

HARMUNIL GENtRATURS, TEMPERATURE, PILZUELECTHIC
LFFECT, ANNEALINU
IUNTIFIEkS: CAIM|OM SuLFIUE IU)

TrE WUK UE$CRIuEU IN THIS REPORT WAS CONCEmNEU
PRIMARILY WITH ULTRASONIC AND ELECTRICAL MEASURLMENTS
MAOL UN CADMIUM SULPHIOt SINGLE CHYSTALS FOR THE

PU.RPObE OF bTUDYING IHE INTERACTION OF HIigH FR(UE'jCY
STRLSS OAVEb AIIH CHANGe CARRIERS* THL TEMPERATUL

DEPENDENCE UF U6TRASONIC ATTENUATION, ABOVE ROOM
TLMPERATUREs WAS FOUND TO FOLLO* TNL PREDICTED
GLPLNUENCE ON THE DENSITY OF THERMALLY EXCITED CHARPE

CARRIERS. THE GENERATION OF THE SECOND HARMONIC OF

AN ULTRASONIC KVE HAS BEEN STUDIED AS A FUNCTIUN OF

LIGHT INTENsITY (DENSITY OF CHARGE CARRIERS,
THE AMPI.1TUUE OF THE SECOND HARMONIC CENCRALLY
INCREAS'SS INITIALLY WITH INCREASING LIGHT INTENSITY
AND THEN REACHE5 A SATURATION VALUE Ok BROAD MAAliUM@

THE GELNRAL BEHAVIOR OF THE SECOND HARMONIC IS
QUITE COMPLICATED AND IT CANNOT AT PRLSEN'i' kE FITTEU
WITH ANY 5IMPLE FORMALISM OF NONLINEAN PHENOMENA IN

SOLIDbS M&AbURZMENT5 OF ELECTRICAL REbISTIVITY AS
A FUNCTION UF PQSITION IN THE SAMPLL AND AS A

FUNCTION OF LOCALIZED ILLUMINATION REVEAL VLRY

SUBSTANTIAL INHUMOGENEITY IN RESPONSE TO LIGHT OF ALL

THE SPELIMENS STUDILD THUS FAR* THE TKANSDUCINi
PROPERTIES UF CADMIUM SULPHIDE HAVE BLEN FOUND TO

DEPEND UN HtAT TREAITMNT THROUGH THE FORMATION OF

SURFACE FIMS WHICH CAN BE MECHANICALLY REMOVEU A U
REFORMEU IAUTHOR) 141 1UI
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LJNCLASSIF lEI

UDC. REPORT BIBLIOGRAPHY S3EARLH CONTROL NUO /ZZijHT

AU-626 b3u ZU112 2Q/2 1

CLLVITE CORP' CLk.VELANU OHIO L~LECTH01I(1. NEhLAHCH DIV

RE.SkARCH ON I I-V I COMPOUND SEMI CONDUCTONS. (U

DO.SCRIPTIVE NUTE: WUARTEWLY REPT. NO. li I JAN-31 flAK
62.

AFN 62 5P SHIOZAWIALLBU No lBARRETT,jo

La !CHOTKEVYSG* Pt. ;DEVLINoSe 5a :% OtTj. me

CUNTRACT: AF33 ( 6!37-7399

UNCLASSIFIEU REPORT

SUPPLEMLNTARY NOTE: SEE ALSO AO)-626 53Z*

Dk.SCRIPTOKS; (OSEMICONDUCTORSl SOLID SIATE PHYSiCS),
FURIFICATION, CRYSTAL cGROWTMt, CADMIUM #LOMPUUNDS,

bULFIDES, SELENIUM ALLOY5, CADMIUM ALLOYS, ZINCI

ALLOVS, TELLURIUM ALLOYS, INTERHETALLIC COMPUUNDS,
ZONE MLLTING, VAPOR PRgSSURE, DIFFUSION,
ELECTRICAL PRNOPERTIES, CRYSTAL GHOfiTh EU)
IDENTIFIERS: CADMIUM SULFlDEs CAL)MIUM bELENIOEO

41iUCTELLURID f0 U)I

FIR~jT WUART1ER PHOGRESS uN THE PURIFICATION, CRYSTAL
(GRO,-Tr1, AND PROPERTIES OF COS, CDSE, ANL)
ZNTL ARL SUMMARIZEDc DIFFICULTIES WERL
ENCOU14TLRED WHEN ZON4E Rk.TINING OF CL)SL *AS
ATTLMPTLD. THE ADVANTAGES OF U51NG SHAPED TUBES
FOR VAPUR-PHASE (,ROOTH OF CRYSTALS ARL DESaCRIBLO.
THE VAPOR PHESSURE OF CUSE IS DISCUSSL.D Ai'D
COMPfAREU AITH EAPLRIMENTAL DATA. THk. LIFFVSION OF
CU IN CUSE 6AS AN~ALYZED BY CONDUCTIVITY
MLAzUKEMENT51 AN'D THE DATA ARE SHOWN~ TO AGREE CLOSELY
WIiTH 5IMLE DIFFUSION THEORY. A DIFFUSION CONSTANY
OF 5.141 ; IU-o TO THE MINUS 10TH POWEr% SW Cil/SEC. IS
CiTAINEU FOR A CRYSTAL TEMPERATURL OF lOUijCs THE
TEMP~ERATURE DEPLNQENCE OF THE CARRILR MOBILITY 5HO4S
THAT THE DOMINANT LATTICE SCATTERING IN CDSL AND
ZNTL IS DUE TO UPTICAL MODES AS IN LOb. THE

MOBILITY OF THE CARRIERS IN N-TYFE CDSE AND P-
TYPE ZNTE 15 53uU Sw CM/VOLT SEC AND iSS0 SW CM/
VOLT SEC NE:)PECTIVELY AT 79&. IN THE PARTICULAR
CRY~iTAL: MEASUPLD. (AUTHOR) (u)
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UNCLASSIF lEU

DDC RLPOT BIBLIOGRAPHY 5EARCL CONTROL Nu. /ZZLHT

AD-626 232 20/12 !0/2
CLEVITE CORP CLLVELAND OHIO ELECTHONI. RESEARCH PV

RESEARCH ON Il-vl COMPOUND SEMICONDUCTORS. (Ul

DSCRIPTIVE NOTE: WUARTERLY REPT. NO. 49 1 APR-JU jUN
62,

AUu 62 33P SHIOZAWALEBO R. ;jOSTJs me
DLVLINta. S. ICHOTKEVYSoG. P. ;dAHRETTsJs L, I

CONTRACT: AF33(657)-7399

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AU-626 63U.

DLSi. 91PTONS; ($SLMICONDUCTORSt SOLID STATE PHYSICS),.

LADMIUM ALLOYS, SELENIUM ALLOYS, PHASE STUDILS,
CADMIUM LUMPUUNDSO, SULFIDES, ZINC ALLOYS,
TELLURIUM ALLOYS, VAPOR PRESSURE, DIFFUSION,
THERMAL EXPANSION, ELECTRICAL PROPERTIES, SOUND
TRANiMIS51ON OPTICAL POPERTIESR COLORS HEAT

i UF SUBLIMATION, LNTRUPyj HEAT OF ACTIVATIONe

ELASTIc| ryo INTEqMETALLIC COMPOUNDS, CRYSTALs R u WT. H u
IUENTIFIENS: CADMIUM SULFIDE* CADMIUM 4ELEN|UE6

i!LI-JCTELLuRIDL (u)

. i EFFORTS IN THE hECOND QUARTER CONTINUL TO

EPHPASIZL PHASE EWUILIbHIA IN THE SYSTEM CO:SEo
THE VAPOR PESSURE OF CDSE DETEIMINLD BY A FREE

SUB|ATION METHOD IN THE TEMPERATURE RANQE 972 TU
124qC YIELDLD A STANDARD HEAT AND ENTROPY OF
SUBLIMATION OF 67 KCAL/MOLE AND 53 CAL/ MOLE/K

RESPECTIVELY, THE TEMPERAYURE-PRESSURL PRDJLCTIUN
OF THL 4E-RICH PORTION OF THE CD:SE PHSE
DIA6RAM WAS 4PPROXIMATELY DEFINED. NEA OIFFUSION
MEASUREMENTS AT 152 AND lOOC GIVE AN ACTIVATION

ENERGY FOR UIFFUSION OF CD DONORS IN LDSE OF 88
KCAL/MOLEo AND A PRE-EXPONENTIAL TERM OF 90U0UU SQ
CM /SLC, THLRMAL EXPANSION COEFFICIeNTS FOR
ZNTL, COSE, AND CDSE WERE DETERMINEU IN
THE RAN4E 0 - 300Cs A COMPLETE SET OF ELASTIC,

SA PIELOELtCTRC AND DIELECTRIC CONSTANTS OF LNSL
: WERE OBTAINiED AND ARE FOUND TO BE INTrRMEDIATE IN

VALUE BLT*ELN THOSE OF INS AND INT b THE
; VKLOCITY OF SOUND IN CDSE AND COS CAL4ULATEU

FROM ELASTIC CONSTANTS ARE FOUND TO BL IN GOOD
AwREEMENT WITH DIRECT PULSE-ECHO MEASUREIIENT . THEj •CRITICAL FILLD FOR SOUND AMPLIFICATION IN CDO AND
CDSL FOR DIFFEIENT MODES OF RAVE PROPAGA',ION ARE
TABULATto (AUTHOR) (U)
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UNCLASSIFIEL) IIEPOR

DR.SLRPTHS ON(SS OMNDSMICON DUCTORSOID ST PiSIS)

DLITMEALLI COPUNDSRL VAPR NOSR~ HEA I U-F L

DUVLIMATIoNSo ENHTKPY PAS STUDIRE,~ DLeSIN

THEMACLANSIOND EPCTIA RPRIS

ELASTICINTAY IONTION, CRSTAL-2 RWTH,

ULCRO TOREN 1L5ICNUC~~ SOI TAEPYSC)
LTFS:CADMIUM S bLNUM LDE, CADMIUM CUELENIUE,

SZLINC sZN ALYpTELLURIUM LLY

SUBLMATIN CMETOUD, ILEP IOE VA LUSPOR PRSSR'4EIO
ST*dLIARJ EATA ENTRO~sPYAOF SUISATION F a'KCAL

TEML N LPSIUN CLMOE/KRC RESPECTI.E
ESICIT, PER~AURE RYSETALN GOWTHEDRC

PORNTIUIN: OFTHAD;E SUHASE9 DGM AAEENUE

NEWTAINHTDEBYEOBERAIGTE STAE OF HEVAO
CRYSTARLO SUBJCTETOEKNONE TBMPEATRE-NJ D
SUBSLAIO MTHD YAIELU E COPMPROED VALUES FOHICH

MULED CNU51 CA BOE/ INESPILITIVEMY ISTHETM
THbS .URS TA RSTLTEMPERATUR JETONO UFL CD-ICH
POT FTHE DIFUDNUSAN OFASE DINCRAM A FUN
ETABL ISHED BY 1OBEV THE STATOEI OF C SLC T9'C

TRYSTAIS IN PPRXMTE AGREON EME THE ALICD-
MLA!SUREMS. THE THEIMMA COPEASION oEFF ICIETSO
CSAID CSE PALEL TN EQUEIRIU FOUN T6 ATE
THIS OCLIIIAT Aj ORYTA THOEMPERAEDULA TO 114hA

THEIFFUSCICN CUNSTANTS OF CT AT 77F. oAEREUN

ETISHED.I ANALYISATE ALLEMN EFFETH AL
MEASUREMENTS ONE NTHERMAIESANSHOE EFFCIE MAS
OFCO 5 AND ANL AoCERE IONDATO BENRYO

APPKOXI14ATELY 0.0t OF THASE ALSORFONDCULAUTH0oR A U

UNCNEET O N ILSASIFIE /ZLSMTlL AS

OFL6 UMADA CETRINLTO NRYO



UNCLASSIFIEU

DDL HL'QRT BIBLIUGHAPHY SEARCH CONIROL NU@ /LZLHT

AU-626 b34 20/12 20/2
CLEVITE CORP CLLVLLANU OHIO ELECTRONIC RESEAHCH DIV

RESEANCH ON i1-VI COMPOUND SEMICONDUCTORS# (U)

DL5CRIPTIvE NUTE: WUARTERLY HEPT* NO. 49 1 OCT-31 ULC
62, FEd 63 35F bHIOZAWA#Lo No iJObToJi mo I
DLVLINtS S. ICHOTKEVYS#Go P. |BAHRLTTvJo L, I

CONTRACT: AF33(6b7i-7399

UNCLASSIFIED REPORT

SUPPLLEMNTARY NOTE; SEE ALSO AD-626 63j,

DESCRIPTORS: (OSLM1CONuUCTOR5, SOLID STATE PHYSICS),
SELENIUM ALLOYS, CADMIUM ALLOYS. CADMIUM CUMPOUNDS.
SULFIDES, ZINC ALLOYSp TELLURIUM ALLOYb,
INTERMETALLIC COMPOUNDSo CRYSTAL GRO*THs
LMISbIVIrY, CRYSTAL LATTICE UEFECTS, THERMAL
EXPAiNSION, DIFFUsION, HEAT TREATMENT, HALL
LFFECTt PURIFICATION* CRYOGENICS, LUMIwESECENCE (U)
IDENTiFIERS: CADMIUM SULFiDEo CADMIUM bELENIDE,

ZINC TLLLURIUE (U)

FUUNTH WUARrER FRUGkESS IN THE PRLPARATION AND
PROPEHTiES UF l-Vi COMPOUNDS 15 SUMMARIZEU,

VAPUR PHASE GRONTH ON LARGE AREA SEED CRYSTALS "REE
ATTEMPTED AIND RESULTS ARE ENCOURAGINGs A
DIFFUSIUN-PIECIPITATIQN PROCESS INVOLVING CD
INTLRSTITIALS AND SE VACANCIES IS DEVELOPED TU
EXPLAIN RESISTIVITY PROFILES THAT RESULT FRoM HEAT
TREATMENTS IN ELEMENTAL VAPORS, LIGHT EMISSION
FROm CD5 JUNCTIONS AT 77K BY HOLE INJECTION WAS
ACHITVEU AND ELEMENTARY DESIGN CONSIDERATIONS ON
ACHIEVING COHERENT EM1SSION ARE DISCUSSED* THE
FIRST PHOTOGRAPH OF IMPeRFECTIONS IN COS TAKEN WY
AN A-RAY DIFFRACTION TECHNIWUE ARE SHOWN ANu
DISCU.SkED NEW MEASUREMENTS INCLUDE THE THERMAL
EXPANSIUN OF CD AND CDSE PARALLEL TO Co AND
THE ENERGY 4APS AND LATTICE CONSTANTS OF
ZNSEZNT% MIAED CRYSTALS* A THEORETICAL
ANALYSIS OF THE TEMPERATURE DEPENDEN'E OF HALL
CARRIER CONCENTRATION LEADS TO A SET 'iF LINEARIZEO

EWUATIONS AHICH INCLUDES AS A VARIAELL A TEHPLRATU0rL
DEPENDENT HALL FACTOR R * NER# (AUTIONI (U)
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UNCLASSIF lEu

QO)( KEeOiT BIBLIOGiHAPHY SERHCONTROL NU. /LZZHT 1

AU-626 ! 3b iU/12 2012
CLEVITE CORP~ CLt.vELANU OHIO ELECTHONIL. RESEARCH DIV

RESLARCH ON Il-vI COMPOUND SEMICONDUCTORS. 4U)

ULSCRIPTIVE NOTE: WUARTERLY REPT. NO. t's I JAN-31 MAk
63,

MAY 63 2ZuP SHIOZAwALs No 1jObT'j* Mo
DEVLINeb* So ICH-OTKEVYSOG* Po idAHRcrTT*J* L,

CONTRACT: AF331657 )-7399

UI4CLA5SIFIEU 8EPOIkT

SUPPLLMLNTARY NOTE: SEE ALSO AI)-626 534

DESCRIPTOkS: I*SL.MICONDUCTORS, SOLID STATE PHYSICS),
CADMIUM COMPOJUNDS, SULFIDESs CADMIUM ALLOYS,
SELEN~IUM ALLOYS, ZINC ALLOYS, CRYSTAL tROWTH,
EPITAXIAL GRUWTH, TOINNING(CHYSTALLO0.RAPHY,,
CRYSTAL )TRUCTURtj IMPURITIES, PHASE SrUuIES,
INrENMLTALLIL COMPOUNDS, SOLID SOLUTIONS,
SURFACE PROPLRTICS, LTCHINbpg HALL LFFE.,T, VAP'OR
PRES5URE, LUMINESCENCE, CRYO6,ENICS (01
IDENTIFIERS; CADMIUM SULFIDE, CADMIUM AELENIDE,
ZINCbELENIUM 4U)

IN' THE FIFTH (dUARTER1 EPITAXIAL GHOVTm ON
LARVaE-A'REA !iEED CR~YSTALS OF COS WAS AL.HIEVEU FOR
THE FIRN4? TIME. IMPROVEMENTS WERE MADL IN THE
VERTICAL TUdE MdTHOD OF CRYSTAL GRO*Tn.
RADIOISUTOPIC STUDIES OP THE hEGRLGATION OF
ImPURITIES DURING SINTERIN6 AND CRYSTAL GmNoTH HAVE
BE.GUN@ THE bIMILARITY Of THE STRUCTWR. OF TiWINS IN
CUBIC II-V1 CRYSTALS AND IN ANNLALED METALS LEADS
TO THE HYPOTHESIS THAT THEY HAVE IDENTICAL ORIGINS,
T*INNIN~a OCCURS DURING GRAIN GROWTH wmENEVER A NET
DECHEASL IN INTRFACIAL ENERGY RESULTS. THE
MINIMUM VAPOR PRESSURE OF CDSL MEASURLD IN THIS
LABORATORY IS COMPARED 61TH THOSE MEASURED IN THREE
OTHLR LABORATORIES AND LEADS TO WHAT IS NOW BELIEVEU
TO UE FIRM VALUt.5 FOR TMI!* WUANTITY. IMPROVLD DATA
Oil THKEL-PHASE hRUILIbRIA IN THE SYbTEM COISE ARE
PRE! ENTLD, LATTICE CONSTANT MEASUREMENTS IN THE

SYSTEM CDSE;ZNSL INDICATE A *URTZITL-

SIPHALLRITE TRANSITION IN THE VICINITY OF 50 MOLE AI
AND ALSO AN IMMISCIBILITY DOME WITHIN THE SOLID-
SULUBILITY FIELo OF THE PHASE DIAuRAMo A CONSOLUTE
TEMPEN~ATURE OF LU30C IS ESTIMATED* THE (00011
SURFACE OF CD5 IS SHOWN To ETCH IN 6N HCL
AdOUT SU FASTEH THAN THE (UOUI) SURFACE.
(AUTHUR) 146 (u)
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DOC REIPORt BIBLIOGRAPHY SEARCH CONTROL NU. /LZiHT

AU)-626 h36 ZU/12 2U/2

CLEVITE CORP CLLVLLANU OHIO ELECTNONIC RESEARCH DI

RESEARCH UN II-VI COMPOUND SEMICONDUCTORS*.u

DESCRIPTIVE NUTE: qUARTENLY REPT. NO. 6, APR-3. JUN
63.

A U 63 46p SHIOLA*AoL@ Re U0O5T,j. Me
CHOTKEVYSG. P. l.EVLINSo So ;dARRETTsJo Lo

CONTRACT: AFJ316t)7)-7399

UNCLAS)SIFIEU HEPORT

5UPPLLMENTARY NOTL: !iEE ALSO AW-626 b3b-

DE.SCRIPTORS: (OSL.HICQNDUCTON59 SOLID STATE PHYSICSI,
CADMIUM COMPLJUNDS, SULFIDES, CADMIUM ALLOYb,
SELENIUM ALLU1S, ZINC ALLOYSs TELLURIUM ALLOYSe
INTERMLTALLI. COMPOUNDS, PURIFICATION,
KAD IOCACT IVAT I N ANALYSIS LU I NESCLNCE,
REFRACTIVE INDEX@, OPTICAL PNOPERTIL5, LPITAXIAL
iRUWTHO ELECTRON OPTICS, TRANSDUCERS, uELAY LINES,
0OP 11G ( U
IDENTIFIERS; CADMIUM SULFIDE, CADMIUM SELENIuE,
ZI NCTELLURIDL. (U)

EpITAA'IAL CiROWTr OF CD$ AND COSE FRUm THE
VAPOR PHASE AAS EXAMINED BY DIRECT VISUAL
OBSLRVATIONS@ Tme RELATIVE EASE WITH WHICH LARGL
CNYSTAL5 OERE PHODUCED INDICATES THAT THIS SHOULD
S0Oii BECOME THE PHEFEkRLU MLTHOD OF GNO*Tm.
RADIOISUTOPIC STUUIES, CARRIED OUT IN Nk.*LY
DESlGiqE MINIATURE GROTH FURNACES, SHO* THAT INJIl

ACCUMULATES IN TriE SUPPLY WHICH LLAL'S To
CONCENTRATION GRADIENTS IN THE SUBLIMLD CRYSTALS,
CRYSTAL COLOR Ai4D LOWTEMPERATURE FLUORESCENCE ARE
CURRELATED) WITH 114114 CONCENTRATION. NEW
MEASUREMENTS ON 1INJLCT ION LUMINESCENCE FROM FORWARD
BIASEDJ CDS CELLb AT 7/K YIELD:. SOURCE
BR14iHTNLSS APPRUAIMATELY 0.01 AATTS/SE CM, POWER
EFFICIENCY &1 10 TO THE MINUS 8TH POmEk TO U,flOOULI
RI5IN4. KAPIULY wITH VuLTAGE, RISE TIM. <0#2
MICROSE., DECAY TIME APPROXIMATELY/MICRO SEC AND
POLARIZATION E PERPENDICULAR TO C > 9U5.
REFR~ACTIVE INDCA MEASUREMENTS (bAND LUGE TO 1,5 .
MICROS VIE LL L0N4-WAVLLENGY.. oPTIc.AL LJIELECTRIC.

CONSTANTS OF 7aZ6 a 0.03 FOR LNTE AND 5996
0@02 CE PERPENDICULAR TO C) AND 6@W; a 0.02
IE IPANALLEL TO C) FUR COSEt ELECTHO-OPTIC
COEFFICIENTS CR SUB 13 -R SUB 33) AND R SUB 5~11
FOR COS AERL DETERMINLD AS '$XIO TO TH4 MINUb IiTH
PQALR AND 3.7 X 10 TO THE MINUS 12TH eOAER ri/ve (U)

UNCLAbSIF1IL' IZLMY
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DO REPOiRT BIBLIOGRAPHY SEARCH CUNrROL No, /LZZHT

AU-62b 537 2U/12 20/2
CLE.VITE CORP CLLVELAND OHIO ELECTRONI. RE5EARcH DIV

RESLAHCA ON IJ-vi COMPOUND SEMICONDUCTORS* IU)

DESCRIPTIVE NOTE: wUARTERLY REPT9 NO. Is I JUL-JU 3EP
63,

DEC 6,3 6 1P SHIOLAWAI, R. ;Jo Tgjo i II
OEVLIN,.o S. ;CmUTKt.VYSG. P.a

CONTRACT: AFJ3(6t37)-/399

U14CLAhSIFIED REPORT

SUPPLEMLNTAkY NOTE: SEL ALSO AD-626 b3bs

DESCRIPTORS: (OSLMICONU~cTORS, SOLID STATE PHYSICS),
CADMIUM COMPUNDS, SULFIDES, CADMIUM ALLOYS, 1
SELENIUM ALLUYS, ZINC ALLOYS, TELLURIUM ALLOYS,
INtENMETALLIL COMPOUNDS, PURIFICATION,
SUBLIMATION, CRYSTAL GHOWTH, REFRACTIVE INvEA,

ZINC T4LLURIUE

THE SLPARATION OF RADIOACTIVE A4a DURING
SUBLIMATION OF LOS AND COSE WAS INVLSTIQATEu
AND EFFECTIVE DISTRIBUTION COEFFICIENTS OF LieS ANo
u.I ), RLSPECTIVt.LYs ARE ESTIMATLD. TRIAL RUNS IN A
NEW, TRAVELLING-HOT-ZONL FURNACE SHOw THAT LANljE,

SEEu-URIENTLD, CRYSTALS OF CD E CAN BE
SUCCESSFULLY GROAN. AN ANALYSIS OF PRLCIPITATIUN
MECHANISxMS IN Il-vI CRYSTALS LEADS TO THE
CONCLUSION THAT PRECIPITATION OF VACAviCIES IS
REQU.IREU IN ALL CASES. NEW MEASUREMENTS OF THE
REFRACTIVE INDICES OF COS (BAND EUGL TO 1.'4
MICNONS) YIE:LD LONG-WAVL OPTICAL UIELLCTRIC

Ci.NSTANT5 OF 5,16 a 0.02 FOR L PENPLNuICULAR TO
C AND 5.23 -(1.02 FOR E PARALLEL TO Co
BIREFHINGENCE DATA FOR COS AND COSE AhE
COMPARCO AIIM THE RESULTS OF OTHERS. MEASVREMENTS
ON IN.JECTION LUmIN4ESCLNCL IN COS DIODES SH0r. THATI THE GREEN EMISSION AT 77K PEAKS AT bIYMA ANLJ HAS
A HALFWIDTH OF 15UAs A RED BAND AT APPR~OXIMATELY
66DUA lb ALS)O NOTED. PULSE MEASURLM4NTS INDICATL
A 0.2 MICRObFC UELAY BETWEEN THE START OF EXCITATIOi4
AND THE ONSLT OF EMISSION. SOME MLASuHEMENTj AT
4v.2K ARL ALS'O DESCRIBED. THE EXPRLSSIONS kON THE
TRAiiSFORT P4OPExTIE59 APPLICABLE RMEN M4ORL THAN Or.E
SCATTLRLN4J MECHANISI IS PRESENT, ARL UBTAINLU 114 J~
RLLAXATION TIME APPROXIMATION. oJ
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DDC KEPOT BIBLIOGRAPHY SEARCH CONTROL Nut /ZZLHT

AU-626 S3 0u/12 20/2
CLEVITE CORP CLLVELAND OHIO ELECTRONIC RESEARCH DIV

RESLARCH ON 1l-VI COMPOUND SEMICONDUCTORS. (U)

DESCRIPTIVE NOTE: wUARTERLY REPT. NO@ be I OCT-31 DEC

63,
MAR 64 31P SHIOZAWAIL* W. IJOSTJ. M, I

DEVLINo,~ So ;BHUUDYH- Me I
CuNTRACTI AFJ3(6b7)-7399
PkOj: 3028 60

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTL: SEE ALSO AD-626 637.

DESCRIPTOKS: (eSLMICONuUCTORS, SOLID STATE PHYSILS)o
SELENIUM ALLOYS, CADMIUM ALLOYEi CADMIUM COMPOUNUSi
bULFIDL$9 ZI1C ALLOY, TLLLURIUM ALLOYbo
INTERMLTALLIC COMPUUNDS, CRYSTAL GkOoTmo
DEFORMATION, CRY$TAL LATTICE DEFECIS, PHASL
5TUDIEbt SCATTERING, LUMINESCENCE, TRANSPONT
PROPERTIES (U)

IDENTIFIERS: CADMIUM SULFIDES, CADMIUM SELLNIDE,
ZINC TELLUNIIUE (U)

VAPQR-PHASE GROi.TH UN ORIENTED SEED CRYSTALS AAS

EMPHA5IEu IN THE EIGHTH WUARTER. A NUTEAORTHY
ACCQMPLISHMLNT 4AS THE GROWTH OF A LANGE TWIN-FREE
ZNTL LRYSTAL BY THIS METHOD. PLASTIC
DEFORMATION OF COS CRYSTALS BY TIHEL-POINT
BENDING WAS INITIATED IN THIS QUANTERs EARLY
RESULTS INDICATE THAT SLIP OCCURS ON (IUIU) AND

(II2o) PLANLS AND THAT THE SLIP DIRECTION I
(II|O), RAPID D.FORMATIUN OCCURS ABOVk6 7OUC;
AND THE CRITICAL RtESOLVED SHEAR SIRES; IS EbTIMATLO
TO bE 03 K(a/SQ MM* THE SYSTEM CDSE-ZNSE
WAS INVESTI'JATEU AND COMPLETE SOLID MISCIdILITY 1h
SHOON TU EXIST dETWEEN 900 AND 1200C THE SYSTEM

LNS-ZNTL WAS ALSO INVESTIGATED AND A
PLAUSIBL.E PHASE UIA(2RAM IS UERIVED FROM THE X-RAY
RESULTS. THE VARIATIONAL METHOD OF SOLVING THE
.. LTZMNlN EWUATIUN *A5 EXTENDED TO COVER MORE THkN
CNE SCATTERING MECHANISM* DETAILED REaULTS ARE
PRE)ENTtU FUR MIXTURES OF OPTICAL MUDE AND
IEiOELCTRI SCATTERIN(se (AUTHUR) (U)
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AU-626 09 ZU/12 zoliz

CLEVITE CORP CLcVELANU OHIO'ELCLTHONIL kESEARCH DIV

RESLARCH ON Il-vI COMPOUND SEMICONDUCTORS. (U)

DLSCRIPTIVE NUTE: WUARTERLY REPT. NO. 91 1 JAN-31 MAH
6't,

MAY 64 2bP SHIOLAOAeLe N. IDEVLIN#,S So
IJOPT i e Ma I

CONTRACT: AF331657)-7399
PROJ: JOui6o

UNCLASSIFIED REPORT

SUPPLLMLNrARY NOTL: SEE ALSO AU-626 b3do

DESCRIPTORS: (OSLMICUNDUCTORS, SOLID SFATE PHYSILS),
CADMIUM LOMPUUND5, CADMIUM ALLuYS, SULFIDES,
SELENIUM ALLOYS, ZINC ALLOYS, TELLURIUM ALLOYS,
INTEHMETALLIC COMPOUNDS, CRYSTAL GROATH,
IMPURITILSg EPITUxIAL GROWTH, SINGLE CRYSTALS9
DEFOKMATAONe LUMINESCENCE, TRANSPORT PHOPEKTIESi
CRYSTAL LATTICE DEFECTS (U)

IDENTIFIEHMS CADMIUM SULFIDE# CADMIUM SELENIUE,
SINCTELLURIDE (U)

EXPLRIMENTAL WORK IN THL NINTH WUARTER
CONTINUED TU EMPHASIZE VAPOR-PHASE CRYSTAL (RO6TH ON
ORILNTEU SELD CkYSTALS OF COS. THE EFFECTS QF
INERT GAS AND NONSTOICHIOMETRIC VAPUR IN THL (RUWTH
TUBE ARE EXAMINED, A POSSIBLE JI4IN uF SMALL-ANGLE
BOUNDARIES IS DISCUSSED IN TERMS uF' DISLOCATIONb
RESULTING FRO14 VACANCY PRECIPITATION UURING GROaTm.
A NEALY RECUGNIED McoE OF CRYSTAL CONTAMINATION
INVOLVING VAPOR TRANSPORT AGENTS IS DISCUSSED.
SPECIFIC EXAMPLES OF EPITAXIAL GROWTH EXPERIMENTS
AND SOML OF THE DIFFICULTIES ENCOUNTERED ARE
PREbENTLD. THE INTRINSIC MOBILITY OF CDS,
COSE ANU ZNTE #AS CALCULATED USINMT A
VARIATIQNAL METHOD AND THE RESULTS COMPARED lTH
EXPERIMENT* THE AGREEMENT WAS EXCLEiiT*
(AUTHOR) (U)
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AU)-626 b'4u 2U/12 20/2
CLEVIIE CORP CLLVELANU OHIO ELECTHONIC. NEbEARCH DIV

RLSLARCH ON 11-VI CJMPOUND SEMICONDUCIORSs (Ui)

DESCRIPTIVE NVTE: WUARrERLY KEPT, 14o I'It, APR-40 jUN

Aui%, 6si 41P SHIOLAWA,L. He OQEVLIN'sa So
;JOSTJ* Me :

CONTRACT: AF33(6b7 )-7399
PiKOJ: J0286O

UNCLA~iSlFIED REPORIT

SUPPLEME NTARY NOTE: SEE ALSO Au-626 639.

DESCRIPTORS: IOSSMICONUUCTORS, SOLID SfATE PHYSICS).
CADMIUM (OMPUUNDS, SULFIDESs CADMIUM ALLOYS,
bELENIUM ALLOYS, ZINC ALLOYS, TELLURIUM ALLOYS,
INTEAMLTALLIL COmPOUND5, CRYSTAL GROOTi,4

DEFORMATION, CRYbTAL LATTICE ULFECTS, ELECTRICAL
PROPERTILS, DOPING, HANDNESS, TRANSPORT
pROPLRTIES, LPITAXIAL cGROWTho ANISOTROPY,
LITHIUM, SODIUM, OPTICAL PROPERTIES (U)
IcUENTIFIENS: CADMIUM SULFIDE, CADMIUM 4ELENifDE,
LINC7ELLURIDE (U)

EAPERIMNTAL. VAPOR PHASE GROUWTH OF CDOS ON
ORIENTEu sEEDS HAS RESULTED IN A bLTTLR UNDLRsTANJINSG
OF INITIATING SLE GROWTH. THE HEAT BALANCE AT T-t
SEEU, Dt.TERMINEw 11AINLY BY RADIATION, IS THL M'

IMPORTANT FACTOR AFFECTING THE TEMPERATURC OF7.:
GROl'TH ')URFACE* THE ELECTRICAL PRO0PERTIES OF
CUS ARE GREATLY MODIFIED By PLASTIC DLFORMA-TION
DUE MAIN~LY TO THE EFFECT OF DISLOCATION CLIMt3,
K14O0P MICROrARDqSS TESTS HAVE SHOWNN HARDNE~s
ANIqlSOTRUPIE.S ON THE DIFFERENT SURFACE4 OF COS, IN4
COMPAINi BOTH 5IMILAR DIRECTIONS ON DIFFERENT
SURFACESl AND) DIFFERENT DIRECTIONS ON THE SAME
SURfACE. ELECTRUELASTIC MEASUREMENTh HAVE BLEN
MADE ON LI- AND NA.DOPEU COS CRYSTALS WITH
SUMk. UNACCOUNTAdhLE RESULTS, THE ANIbOTROPIEs OF
THE MLIBILITY ANy HALL EFFECT IN SEHICuNDUCTOIS vuITH
SLI(aHTLY ELLIPTICAL BANDS AND OPTICAL MODE SCATTERING
hERE CALCULATED UNDER VERY RESTRICTIVL ASSUMPTIONS*
YHE NUMERICAL VALUES ARE NOT 51k.NIFICANT BUT THL
EXPLICIT TEMPERATURE DEPENDENCE OF THL ANISOTROPIES
15 OF INTEREST. THE MUB ILITY OF SEVERAL SAMPLES OF
CO'S AND COSE WERIE FITTED TO THE THEORY TAKING
I14TU ACC.OUNT ALL 5CATTERING MECHAN15M~o THE FjT
%AS USELI TO DETiRMINE THE IMPURITY COINCENTRATIONSo

(AUTHOR) 151 lU)
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AU-626 b 9D7114 2 U/)1

DESCRIPTIVL NOTE: FNLREPT. 1'4 JAN 63-13 MAY 65,
AUG 65 23iep MITRA,5HASHANKA So

RLPTo NO. IITRI-A6019
CONTRACT: AF19(&28)-2418
PROJ: AF-5621
TASK: ti64105
MUNITUR; AFCHL 65-828

UNCL.ASSIFIED REPORT

SUPPLLM6%NIARY NOTt:

DLSCRIPTOKS: (OIIIFRANED SPECTRU5COPY, )ULIU.S),
(*HAMAN LSPECTROSCOI"Y, SOLIDS), (OULTRAVIOLLT
5PECTRUCJSOPY, SOLIUS), (OSEMICONUUCTUHS,
PHONONS), CADMIUM COMPOUNDS, ZINC LOMPOUND~s
bOON COMPOUNDS, 14ICKEL COMPOUNDS, COBALT
ComPQUNDSv MANGANESE COMPOUNDS, ALUMINUM COMPOUNUS,
MAG3NLSIUM COMPOUNDS, COPPER COMPOUNDS, OXIuE5,
bULFIDES, NITRIDLS, HYDROXIDES, ALKALI1 METAL
COMPOUNDS, HALIDLS, CRYSTALS CRYSTAL LATTICL
DEFEL~TS9 At3SURPTIOIQ SPECTRUM (U)

THE li4FIAREU REFLECTION ANU/03 TRAN5MISSIUN SPECTRA
OF CDS, ZNS, ZN~i, BNm NI0, COO, AND
THEIR MIXED CRYSTALS, MNO, AL2O3, MuiCUH)2
AND C05AEREPORTED AONORMORE
TEMPERATUREs THE RAMAN SPECTRUM OF ZNO lb
ALSO REPORTED* THE EXPERIMENTAL INVESTIGATIONS
ALSO INCLUDED THE STUDY OF CRYSTAL FILL SPLC!NA OF
Nl(d+a)e C024?l ANIJ MNCZ+) IN THEIR
RESPECTIVE MONOAIUES. THE INFRAREU ANu THE
ULTRAVIOLET ABSuRPTION 6Y U-CENTERS IN ALKALI

HALIDLS *AS STUDIED AND INTERPRETED IN TERMIS OF
LOCALIZt.O VIRATIDNAL MODES OF THE IMPURITY CENTERS.
THEORETICAL INVESTIGATIONS INCLUD. uISCUSSIONS ui4:
(1) THE TRENDS IN~ THE CHARACTERISTIC PHONON
FREWULNLIES OF THL II-VI COMPOUNDS, (11) THE
ASSIGNMENT OF THE MULTIPHONUN INFNARED ABSORPTION 1,
GAAb USING THE $PACE GROUP SELECTION MULbS
(111) THE VALIDITY OF THE LYDDANE5ACHb-
TELLER XELATION5HIP AT LONG WAVELENtiTHSt (IV)
THE CUMIUINAT ION OF THt. LATTICE MOUES 61TH TmiL
INTERNAL MOUES IN A CRYSTAL CONTAININ4 PULYATOMIC
GROUP!s AND (V) THE GHUNEISLN PARAMETLR FUR
LON'a OAVELENGTH OPTICAL MODES IN IONIL. CRYSTAL,
(AUTHOR) 12(U)
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Aw.-626 73'4 ZU/12 20/3 20/6
HARVARD UNIV CAMBRIOGE MASS DIV OF LNIINEENING ANJU

APPLIED PHYSIICS

HIGH~ PRLSSUNE k!EARCH. (U

DLSCRIPTIVE NuTE; PRUGHESS REPTs NU. 3a UN HIGH
PRE SURE,

AU6~ 65 114P ZALLLNIRICHAND
CONTRACT: NONIR-1866(1O)

UNCLAbSIFIE0 REPORT

DESCRIPTORS: (*HIGH-PRESSUJRE RESEARCH$
SEMICONDUCTONS), c.SLMICUNDUCTUR5, HIGH-PRESSURE

RESiEARCH), (*METALS, HIGH-PRES5URE RESEARCH).
OPTICAL PROPLRTIEs, ELECTRICAL PROPEHTIESs LEAD
LOMPUUND.;9 TIN, KEFLLCTIVITY, LLECTRON SPIN
RESONANCI, TRANSITION ELEMENTS, OXIDES, NICKL
COMFUUNObJ, SPECTRUM ANALYZERS@ MAGNETO-OPTIC
EFFECT, FILMb, GLRMANIUM, SULFIOE.S, CAUMIUM

ALLOYS, MERCURY ALLOYS9. TELLURIUM ALLOYS, bArN.
'THEONY OF' SOLIDS, LIODF.S(SEMICUNDUCTURJ (U
IDENTIFIEHS: THINi FILMS I m)

WORK 15 SWMMARILLj) ON THE FOLLOWING TUPJIC5 ]
OPTICAL AND ELECTRICAL PROPERTIES OF THE LLAI) SALTS

UNDER PRESSUREI LLECTRICAL PROPERTILS Of 4.,AY TIN
AS A FUNCTION OF PRESSURES EFFECT OF PRESSURE ON
REFLECTIVITY SPECTRA: SPIN RESONANCL mEASUREMENTS
ON :)EMICONOUCTOHSI PROPERTIES OF THL TRANSITION~
MLTAL OXhIDEb; RATIO TYPE SPLCtROMLTER FOR THE
MEAbUREMENT OF SMALL INLREMELNTS IN ABS)ONPTIUN
cuEFFICILNTi ScMICUNDUCTING PROPERTItS OF
FURaTLRITE; FARADAY ROTATION IN SLMICUNOUCTURs;
OPTICAL PROPERTIES OF SLMICONDUCTOR THIN FILMS;
BANU STrkUCTURE OF GALLIUM ANTIMONIDLI INFRANED
SHIFT OF THI. EMISSION OF LEAD SALf LJIUDL5 AI1Tm
PRESSUR,.o (U)
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AU-627 Jbi 2UI1 2U/2
CLEVITE CORP CLtVLLANU OHIO ELECTRONiC. RESLARCH Div

RLSLARCH UN II-VI CJMPOUND SEMICO14DUCTOHS. (U)

DLSCRiPrIVE NOTE: iqUkRTLRLY HEFT a 4O. s I ItI JUL-JU SLP
64I

11Oy 6'4 2,~ SDPHIOZAWALo He ;JObr~jo Me.
DEVLINtzo So.

CONTRACT: AF.33(6b7 )-7399

UNCLA! SIFILO REPORT

SUPPLEMLNTARY NOTL: bEE. ALSO Au-626 t24U*

Ok.SCRIPTONS: (*SE.MICONDUCTOHS, SOLID STATE PHYSiIcS),
CADMIUM COMPOUNDSt SULFIUES, CADMIUM A6LO~si
SELENIUM ALLOYSo PURIFICATION, IMPURITIES,
SINGLE CtNYSTALS, SILICON COt4POUNUS, OILOXIULS,
CRYSTAL LATTICL ,EFECTSm LUMINESCENCE, HALL

LFFECT, THERMAL CONDUCTIVITY, CRY06ENILS (U)
IUEivTIFIEHS: CADMIUM SULFIDE, CADMIUM nEtEfqIE (U)

PURIFICATION OF COS BY VACUUM SUBLIMATIONI HAS
RESOLrEU IN MORS. CONSISTANT YIELDS OF BRIGjHT YEk.Lu.i
SINI4LE CRYSTALS HAVING NEAR IN';IN51C LO*-TE.MPERATUKd.
ELECTRON MOuILITYs THE LOW-ANGLE rGRAIN-BOuUARILS

4 PREhENT IN '3EED-G',O*N CRYSTALS OAS TRACED Tu SURFACL.
DAMAGE UN THE SLEDS, UE.EP ETCHING OF iEEDS HAS
ELIMINATED TVjS PROBLEM. EFFORTS TO Rc.OUcE THE
AMOUNT OF SLO2 INCLUSION HAVE RE5ULTEU IN ONLY
MINOR IMPR.OVEMEN~TS, THE FORMATION OF 5CRE1 A
DISLOLATION.S AA TRALLO To THE SIU2 PARTICLES.
THE THERMALLY SfIMULATEU 'TAP EFFECT' IN COS
WAS INVLST1tIATEU AND IS SH0ON To 8E ANi
ELLCTHOLOMINESCLNT EFFECT WHICH RESULTS FROM THE
PYRUELECTRIC NATURE OF CDS. ROUM TEMPLRATURE
EUGE EMISSION IN CD:) WAS OBTAINED WHEN A CRYSTAL
CUNTAINtO 114 AN EVACUATED TUBE AA5 EXCITED bY A HICH
VOLrAGE, HIt3H FkEWUENCY DISCHARGE ON1 fHE OUTSIDL OF
THE TUBtSo THE tXPERIMENTAL HALL MOUILITY OF
CUSL IS COMPAREu v*ITH THE COMPLETE THLORY ANqD
RESULTS INVICATt THAT THESE CRYSTALS ARL UNLY INLAKLY
COMPENSATED& ( AUTHOR)3 (0)
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AD-627 '$26 2U/6 9/1 9/5
VESTINIJmOUSL LLLCTRIC CuRP ELMIRA N Y ELECTRONIC TUbE

0NIERN 1E! NO

APPLICATION OF Ll(aHT ANu IMAGE INTENSIFICATION,.U

CONTRACT: N6139-1'i'U.

UNCLAS1FIFA) REPORT

SuPPLLMLN7ARY NOTL.; bEE ALSO AU-62U 31do

II.D .S(RIPTOKS: (*1MA(,E INTLNFIRS(LLECIRONICS),

PREPARATION), (4'MHUTUELEcTRI(. MATERIALtb, IMA4E
INTENSIFIERS(ELECTRONICSl LUMINESC.N(E,
PHoTu.CONuUCTIVITY, CADMIUM ALLOYS, SELENIUM
ALLOYS, ZINC COMPOUNDS. SULFIDES, L.ADIIUM
COMPUUNDS, PUWDEKS, FILMS), SINTERING, ANDWICH
PANELS9 (aAIN (U)
IUENTIF[E$(S CADMIUM 5uLPIuE, CADMIUM :2ELENIPE (U)

5LVLRAL 6 IN X 6 IN S1 ZL. LOA RE~SOLUTIUN TYPE IMAGE
INTLN$IFILR rANk.LS WERE FABRICATED. THE PANELS
CUULDr ULE CLASSIFIED IN TWO GROUPS; (I) HIGH
(AIN-.LU6 PANEL5 WITH STANDARD LUMINOUS GAINS Of
SLVERAL HUNDREDI (2) LOW GAINFA5T PANLLS w*ITH
GAII4S I1 THE ORDE.R UF TEN. P414ELS OF THE LAST
GROUP HAD Dt6CAY TIME CONSTANTS LOOEH THAN 2U
MILLISECUNDti ANu PROVED To BE ACCL.PTAbLE FOR MOVIE

FILM FRUJECT ION DISPLAY. THE FA13RICAT ION OF
DOU6LL-LAyEm COS-CD5E PANELS WAS
UNSUCCESS)FUL. SUME IMAGL INTENSIFIER PANELS ALRLI; CUNSTRUCTED USING THE EVAPORATED EL FILMS
SANDWICHED AITH CUS PC POWDER EMBLDUED IN EPOXY
RLSIm. THE MAXIMUM RESOLUTION OF THESL PANELS *AS
2130 LINES/INCH, AND THE MAXIMUM GAIN "AS ARUUD TEN.

VERY UISTURUING NONUNIFOhRMITY EXIST. ONTHE
PANLLS .HICH HAS TO BE ELIMINATED BEFURE ANY
PiKACTICAL USE CAN BE MADE OF' THEM. (AUTHOR) (u)
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AO-62d 454 2U/12 2U/2 2U/6

DELAWARL UNIV NLNARK ULPT OF PHYSICS

HIGH AMHPLITUDE CUHRENT AND OPTICAL IHANSMISSIUN

OSCILLATION$ IN CUS SINGLE CRYSTALS, (U)

DESCRIPTIVE NUTE: TECHNICAL KEPT,,
FEU 66 vP %ARD5 JOSEPH J I

RLPT* NO, TR'So

CONTRACT: DA-31-24-ARO(U)-k73,
MuNITUR; AROU 4461:

UNCLA5S5FIEU REPOHT

5UPPLLMkNTAHY NOTE;

DLSCRIPTONS; (eSMICUNDUCTOR , LEL,KIt1 CUNRLNTS),

I.CALMIUM CO M POUNuSl SULFIDES~l (*SINILE CHYSTAL!,
OPTICAL PROPLRTRESI ELECTRIC FIELUF .OUULATION,
ILLUMINAfION9 LIGHT 1RANSMlSSION.
PHUTUCONUUCTIVITy, MONOCHROMATIC LI,
INTENSITY. VULIA4E# USCILLATION9 TLMPEEAIUE (U)

!6ENTIFIERS. CADMIUM SULFIDE (U)

LOA FREWUENCY CURENT OSCILLATIONS *ITH CUHENT
MODULATION OF T6O ORDERS OF MAGNITUUE OH MORE HAVE
BEEN OBSERVED IN COS SINGLE CRYsTAL PLATELETS
UNDLR CONDITIONS OF HIGH ELECTRIC FIELD AND
ILLUMINATION NITH MONOCHROMATIC LIGHT NEAR THE
FUNOAMEiiTAL ABSORPTION LDGEe THE OBSENVED
FREwUENCIES OF OSCILLATIONS WERE IN THE RANGE FNO41
0.1 TO ;Q CPS, INCREASING *ITH INCHEASINb L|GHT

INTENSITY AND VULTAQE* FOR MOST CRYSTALS THL
TEMPERATURE OF MAXIMUM PHOTOCONDUCTIViTY UCCUNRLU AT

APPHOXIMATELY IJUKs OSCILLATIONb FOR THESE
CRYSTALS WERE OBSERVED ONLY IF THE TEMPERATURE
WITrOU1 FIELD WAS BELOW 120K. ONLY LtmTAIN K1N0
OF CRYSTALS EXHIBITED THE ABOVE DLSCrIBED
ObCILLAIIONSs BS4IDLS THE TEMPERATURE DEPENUENCL
OF THE PHOTUCONOUCTiViTY, THESE CRY!TALS SHOA A
PRONOUN(ED THERMALLY STIMULATED CURRENT

(CONDUCTIVITY GLOh)-PEAK AT 26OK, AND THOSE
WHICH ObCILLATE ONLY AT THE LOkER TeMPERATURE SHO,.
ANOTHLR PEAK AT 140K. (EXTRACTEO) (U)
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Ap-628 77U 20/12 9/1
GENL.RAL ELECTRIC CO SCHENAECTAUY N Y RLSk.AXCm AND

DEVLLUPMENT CENTER

NEW SOLIDmSTATE DEVICE CONCEPTS. (U)

ULSCRIPTIVE NOTE: SCIENTIFIC REPT.,
DEC 65 '$2P AVENmM. ;HALLN. N. IROSENdERGe

L4 M, I*OODBURY,He H,.
RLPT@ NO. SCIENTIFIC-3965-GC-OJIY
CONTRACT: AF 19(626)-4976t

PROJ: AF-qbObl
TASK: '60506
MONITUR: AFCRL *6b-6~96

UNCLASSIFIED REPORT

SUPPLILMENTANY NOTL.: !AEL AL50 Au 621 9'41,

QESCRIPTORS: IOSLMiICUNDUCTOR ULVICLS, MATEkIALS),
($LASERS* SEMICONDUCTOK DEVICES). SiEMILONDUCTORS,

CAUMIUM (.OMPCUNDb, SOLFILJEs, DOPIN~ag St.LENIUM,
DIFFUSION, TRACER STUDICS, ZINC ALLOYS, SELENIUM
ALLOYS, TELLURIUM ALLOYS, 1RANbPORT PRUPLRIILS,
LLECTROLUMINLSCENCE, SEMICONDUCTIN4 FILMS, GALLIUM

ALLOYS, ARsENIC AL'.OYS, OPTICAL PROPERTIES,
LLLCTRUNIC SNITCmlNi DIODES,SEICUNUULTUR) (U)

IDENTIFIERS: THIi4 FILMS

DATA UN THE DIFFUSION OF SE INTO CDb, AS
FUNCTIO145 OF TIME AND SULFUk PRESSURE BEThEL~N 900 AND
lUOUC SHOA THAT THE DIFFUSION PROFILEb ARL

INDEPLNIJENT OF PREDOPIN~j WITH SE, PRLANNEALING THE
CRYiTALz, SURFACE PREPARATION, ANU IN DoPINus

THE DIFFUSION IS NOT SIMPLE, AND THE DATA ARE BLINqG
ANALYLEJ TO DETLRmINE A SUITABLE MODEL., A
SuCCESSFUL Nl* 'NI~dUL FOR GROWING iNSE $S X,
TL. bUb 1I-X) 'ILS IS, DL$CNIBED, ANqD DATA ON
THE PROPERT, F JUNCTIONS PREPARED IROM A NER
COMPOSITION k.1FiL:JFONUING TO A a U014 ARE GIVEN.
LIOHT I.NTENbITY VS CURRENT AND TEMPERATURE ARE
GIVEN AND DISCUSSED IN TERMS OF A PROPO:ED LNLRG3Y

LEVEL DIACRAMs THIN-FILM GAAS SWITCHING DIOuES
HAVE dELN CUNSTHUCTED BY EVAPORATION OF GA AND AS
ONTU MO SUBSTRATES. THE CHARACTERISTILS RESEMBLE
THOSE DLSCRIBED BY MIZUSHIMA EXCEPT THAT THEY ARE
ASYmmtTKiICAL WITH RESPECT To VOLTAGE. (AUTHOR)

(U)
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UO(. REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZZZHT

AD-629 4t23 2U/12

FOREIGN TECHNOLOGY DIV *RIGHT-PATTENSJN AF6 OHIO

NLMS OF INSTITUTIONS OF HIGHER LEARNING. PHYSIC!31
(SELECTb.D ANT ICLES). U

~JAN 66 25P
REPT9 NU. FTD.TT.65-I'152,
MUNIT1R: TY s 66-60725

UNCLA55IFIEO REPORT

SUPPLEMLNTARY NOTE: UNEDITED ROUraH DXAI.T THANS. UF
IZVEbTIYA VY~iSHIAH UCHEBNYKH ZAVEDk.NII@ FIiIKA
(USSR3 NJ P134~-'3 196'4,

DLScRIPTOWS: (*S kMICONDUCTORS, PHY51CAL PROPLRTiLS).
.OCALMIUM COMPOUNUS, SULFIDE$), (*SEMICONDUCTING

FILMba, SQ4FILJES), ELECTRICAL CONUUCTANk.Eg
mObILITY, THICKNLSS, SCATTERING, Ai3SOR:,TIDN
5PLCTRUM, SUbLIMATION, OPTICAL PROPERTIES* USSR (U)
IDENTIFIERS: CADMIUM SuLFIDL (U)

CONTEINTb: ELECTRIC PROPk.RTIES OF P06LRYSTALLINE

CADMIUM SULFIDE FILMS; CONCERNING THE NATURE~ OF
OPTICAL ABSURPTION UF POLYCRYSTALLINE FILMS OF
CADMIUM SULFIDE* (u)
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AD-62Y 49J 2U/12
AERUSPA.E RLSEAHCH LABS OFFICE OF ALNUSPACL RLSARCh
WRiHT-PATTLRSON AFB OHIO

A STUDY OF HOMOCIENEITY OF SOLID SOLUTIONS UF CAUMIUM

SULFILE AND CADMIUM SELLNIDE BY X-RAY FLUQ LSCENCE,
(U)

6 l 19P CHANPFRANV Le ;BROUK.,

DONALD A.
RLPT, NO. ARL-6S-2699
PROJ: AF-7024.
TASK: 7U2300 .702307

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN ADVANCLS IN X-NAy
ANALYSIS V8 P420-30 1965s COPIES TO UWC USEkS ONLY,

SUPPLLMENTARY NOTL;

DESCRIPTOWSI@ S1LMICONUUCTORSl SOLID SuLUTIONS),

I.CAUMIUM COMPOUNDS, SEMICONDUcTORhi, ($CADMIUM
ALLOYS, SEMILONDUCTORS)i SULF:aES, SLLNIUm
ALLOYS, FLUOmE5CLNCE* PHASE STUDIES, CHEMICAL
ANALYSIS. TEST METHODS (U)
IUENTIFIENS CADMIUM FELENIDE9 CADMIUM SULFIUe (U)

THE HOMUOENEITY OF SOLID SOLUTIUNS OF CADMIUM

SELENIDt AND CAvMIUM SULFIDE WAS INVEiTIGATELD
CRYSTALS OF THE SOLID SUIUTlONS HAVIN. DIFFERENT
SELENIUM CONTENTS *ERE raROON IN THE ALROSPACE
RESEARCH LABORATORIES BY THE CONVENTIONAL METHOUi
AS UESCRIBUED IN THE EARLIER CONFERENCES, THE
CUPO)lTION OF THESE SOLID bOLUTIONS AERE ANALYZEO

CHEMICALLY FOR THEIR SELENIUM CONTENT By A PROCEDURE
PERFECTED IN THL AEROSPACE RESEARCH
LABURATURIE5. CRYSTALS IN THE FORM UF LUMPS WERL
CUT TU OPTIMUM hIZE SUITABLE TO BE INSERTEU INTO rHE
COMMERCIALLY AVAILABLE 5AMPLE HOLDER. THE SLLENIUM
CUNlENT OF THCS CRYSTALS WAS ASCLRTAINED BY SCANNING
THE SAMPLES .:'I. STATIONARY COLLIMATORS OF IMALL
APERTURLe T, SPECTOGRAPH USEU FOR TH. PRESENT
STUwY WAS OPERATED AT 75 KVP AND SO MA@ THE
TAR(,ET TUBE WAS CONSTRUCTED OF MOLYdDENUM. THE
RESULTS FROM THE CHEMICAL METHOD WERE USED TO
CORRELATE THE COUNTS PER SECOND OBTAIqED FROM THE
X-RAY SPECTROGRAPH, (AUTHOR) (U)
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ELEMNTSUNCLA:SIF lEU

UDC REPORT BIBLIUGRA HY hEARCH CUNrRUL NO* /ZZLtHr

Au~-63iJ 021 / /
RCA LABh PRINCETON N

ACTIVE. L.GI LMLT USING NON-GALVANIC MOUIFYINJ

I NPUTS* (U)

DESCRIPTIVE NOTE: FINAL REpT. !OCT 64-30 SEP 65,
MAR 66 29P HERZUG,Go ;GUANRACINIJ.o I

POWLUboke As.
CONTRACT: AF I9(628)-N3b7p

TASK(: 4 6 4 1 U'I,
MONITOR: AFCNL ,66-2T

UNCLA ISIFJED REPORT

SUPPL _MLNTAky NOTL:

DESCRIPTORS; (*COMPUTERS, INTE(bRATLU CIRCUITS),
(*PHOTOELECTRIC EFFECT, COMPUTLRS), (.INiNWATLU

CIRCUITS, cOMPUT&NSI, (*OPTICAL LQUIPMENT,

COMPUTERb), COMPUTER LOGIC. TRANSISTO~be
SEMICONDUCTOR DEwICE50 OSCILLATORS, PUN~CHED
CAHDb, PHOTOELECTRIC MATERIALS, GATE5(C.IRCUITS),
5EMICONDhJCTING FILMS, JI('.ES(SEMICONUOC.TORi,
CADMIUM LUMPOUNDb, SULFIUESt TELLURIDE.)(U
IDENTIFIER4S: THIN FILMS, CADMIUM SULFIU~t
CADMIUM TELLORID., FIELD-EFFECT TRANb1itTORS,
METAL UXIDL ',EMICONDUCTONS tUl

A LOGIC ARRAY OF 120 MOS TRANSISTORS vvAS
CONbTRULTLD THAT HAS THE. ABILITY To OVERAIE AS A
HALF-AUUER, A RING OSCILLATOR WITH ANY ODU NUMI3LR OF
STAIJES UP TU. 159 A GROUP OF COUPLED FilfP-eLOPb uR ANY
ONE OF MANY OTHER SPECIAL CONFIGURATIONS. TH-E
OE.SIRi.D LOGIC NETOORK IS SPECIFIED BY AN OPTICAL
RADIATIUN PATTERN DETERMINED by THE MULES PUNCHED IN4
A STA1NDARU OUSINeSS DATA CARD. PHUTOCuNDUCTORS

SENSE THE RADIATION AND TURN ON MOS TRANSISTORS
THAT CLUSE THE blicNAL PATHS BETWELN MuS TRANSISTOR-
NUR GATLS, THE LOGIC PERFORMEu THLRLFURL UEPENDS

ON AHICH PATH6 ARE CLOSLD BLTNEEN THE VARIOUS NOR
GATES. INSU6ATELJ.GATE FIELD-EFFLCT TRANSIvTURb

(IGFET) OF THE tMETAL-UXIOE-StMILONDUCTOR IMU$
VARIETY WERE SELECTED FOR THI5 USL uE(.AUSL OF THE
SMALL AMOUNT OF E1NERGY REQUIRED To CONTROL THEIR
CUNuUCTION. EXPERIMENTS WITH THIN-FILM VERSIONS OF
THE IGFLT INDICATE EQUIVALENT USEFULNLSS AN'U THL
PROMISE OF 6ARGL LOVILObT MODIFIAULL ARRAY$ OF LOGIL

GATLS. (AUTHOR) (U)
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UNCLA5001FED

ODL. REPORT BIBLIOGRAPHY SEARCH CUNTROL No* /ZLNT

AD-63U 491 2U/12
AERUSPA.E RLSEAKCM LAkbS OFFICL OF ALMUSPACE RESLANCH

N1HT-PATTLRSON AFb OHIO

IMPVRITY CONDUCTIVITY IN SINGLE CRYSTAL CuS. (U)

APR 65 9P KULPmB. A* :UIALEoKe A. I
REPT. NC). ARL-66-.UUU

UNCLA5SIFIE) REPUNT

AVAILABILITY: PUbLISHED IN THE PHYSICAL REVIE-v

SUPPLLMLNTANY NOTL!

DESCRIPTORS: *oStMICUNUUCTONS9 LLE.CTRILAL
CUOUCTANCE), (#CADMIUM COMPOUND , SULfl UES),
IMPUIKITILS, :iINGLE CRYbTALSo TRANSPORT PftOPENT)~b,

ELECTRONb. BAND THtOHY OF SOLIiOS, HEAT OF
ACTIVATIUN, RESIbTANCE(ELECTRICAL), tQOjING (u)
IVENTIFIERS: CADMIUJM SULFIDE (U)

THE TRANSPORT PKoPENTIES OF ELECTRONS IN CUS
GROWN WITH 4aROUP I IMPURITIES AMILH SrIO* THE
PHENOMENON OF #5TURAGE' HAVL BELN STUUIED To
OETE.RMINL THE MLCHANISM OF CONOUCrIUN. THe
MUBILITI PANALLr.L TO THE C AXIS AT LO.o TEMPERATURL 1S
Of' THE URUER OF I TO 10 SQ CM/ VOLT SL.C AND IS VERY
AN150TROP1Cs THL NOdILITY PLRPE.NDICULAN( TO THE C AXIS
SLING IU TO 3U TIMES THAT PARALLEL TO THE C AX15a
THE RLSISTIVITY OF THL CRYSTALS SHOviS AN ACTIVATION
ENEICGY UF AUOUT 0.01.1 EV AT LOW TEMPERATULJHL THL
RESISTIVITY IS VERY SENS1TIVE TO LITHt.R DONUR ON

ACCLPTOR CONCENTRATION. THESE CHARALTLRISTICS

INDICATL THAT THE CONDUCTION MECHANISM IS NOT A
RESULT UF ELECTRONS IN THE NORMAL CONUUCTION BAND BUT
IS A IEZULT OF AN IMPURITY CONOUCTivirYs THE
ACTIVATION LNER~,Y OF OsUOl LV [S THUUtjHT TO
CORNE5POND TO EPSILON SUB 3 IN bILICON AND (ENMANIUM
IMPURITY-CONDUCTION THEORY. (AUTHOR) (U)
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U4CLASSIF IEV

UI)L REP'OmT BIBLIUGHAPHY SEARCH CU~IRO. NU- /ZZLHI

AU-6:.'U 660 9/1 2ul I~ '
CALIFURNIA UNIV IULRKELLY LLECTRUNIC!; HESI->ARCH LAB

INSULATLO-GATE F IELJ-LF ECT TRANSISTOR USINGa SIN~ii.E

CRY.'TAL CADMIUM SULFIDE@ (U)

DLSCRIPTIVE NUTE: RE ISEL EU.,
,66 jp CONKAGANeJ. ;MuLLENFK' So I

CONTRACT: DA-31-Z4-ARU(Ul)-3851
MUNITuR: AROL) 5537:1

U14CLAbSIFIE) *EPORT
AVAILABLILITY: PUIJLISHEo IN SOLID STAFE
EL.ECTRO1'I1CS V9 P182 1966. CUPIE!S TO UUC UbERS ONLY.

SUPPLEMENTARY NOTc,: REVI5ION OF MANUSCNIPT SUsjMIT%.D 27

JUL 65.

DESjLIIPTOKiS: I.THANSISTORS9 0SLMICuNUCTO4S),
INOR4.ANIL COMPOUNUS, OxIDES. CAUMIUM CLJMPOUNLJS,
)ULFIDES@ FILMS$, SINQaLL CRSAS .LLCIRIC

6ATE:)(CIKCUITS), VAPOR PLATING, VACUUM

APPARATUbl (u)

IDENTIFIERS: THI1w FILMS, CAUMIUM SuLFIuE, FHtLU-

LFFELT TRNSISTOH5 (U)

MkTAL-OALDC-SEMICONLUucTuR IMOS) TkAN$JSITONS *'LRL
CUNSTHULTED ON pEPARLD SUBSTRATES UF HI(sm
RESISTIVITYP 511d4GLECRYSTAL CADMIUM SLLIL)Es THL
TRAidscoNDuCTANCL., OUTPUT CONDUCTANCL, GATL-5OURLE AND

GATE-URAIN CAPACITANCES FOR THESE DLVICES vvERL UF THE

SAME GENERAL MA(%NITUDLS AS WERE OOTAINED ON DEPI'TED

PULYCRY5TALLINE CPS THIN-FILM TftAiS1STOkS -

(TFT'S) OF SIMILAR QIMENSLONS. INITIAL TE )T.

INDICATE THAT THE DRAIN CURRENT-DRAIN VOLTAIE
CHAICACTLRISTICS OF THE SINGLE-CHYSTA. CUS MUS
TRANSISTOR ARE LESS TEMPERATURE SL51TS~IVE THANq AlE

THE CHARACTERISTICS OF WEPOSITEo, PCJLYCHYSTALLI'aEe
THIN-FILM, COS UEVICES (TFT'S). IN borM

SINGLE CRYSTAL AND THIN-FILM TRAN5ISTURS, TH~E DAIDEI LAYER AND ELECTNODES ARL VACUUM DEPUSITLD USINoe
SIMILAR PROCEDUdES. THE LARGE DIFFExEi4CL LN THE
TEMPERATURE STAbILITIES OF THE TOO 1YtPES UF DEVICES

INDICATLS THAT THL SOURCE OF THE TEIIPLRATuKE

DEPLNDENCE LIES IN THE DEPOSITEU, THIN-FILI NATUIE OF

THE SEMICONUUCTUR LAYER. u
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UNCLASSIFIEL

UDC REPOHT 81LIOGNAPHY SEARCH CUNYRUL Nj, /ZZZHT

AD-63u 86J 2U/12 7/14
SROaN UNIV PROVineNCE R I

SfUUY OF 51HFOCL PRUEN TIES OF ATUMICALLY-CLEAN

METAL5 AND 6EMICUNOUCTONSm PANT I. STUDY oF Cob
SURFACEb BY LLEu, PART II. COMBINED LLED ANU MA5S
SPELTHOMETEN MEASUREMENTS FOR ADSORPTION AND
CATALYSIS, (U)

DESCRIPTIVE NOTE; PRUGRESS REPT, NU. 8 (SEMI-ANNUAL)o
I JWL-31 DEC 65,

H(AN 66 '49P FARNSWJRTH,Ho Le ICAMPBELLSbs

D. '01CHItM. I
CONTRACT: DA-28nU43-AC-OOZ99CE)o
PNOJ: UA-2OU-IibUI-BIIb

UNCLASSIFIED HEPOkT

SUPPLLMLNTANY NOTE: SEL ALSO AQ-623 174o

DESCRIPTONS: (*SLMCUNUUCTORS, SURFACE PkOPEHTIE I ,
(MCATALYSTS, SURFACE PHOPERTIES), (CAUMIUM

COMPUUNDSb SULFIDE5)t (*NICKEL@ AObOPIION)o
METALSs LLECTRON DIFFRACTION ANALYSIS, MASb
SPECTRUSLOPYP ILLUMINATION, OXYGEN, HEATINGo

VOLTAGE CARBUN MONOXIDE OXIDATIUN,
CATALYSI1 (U)
IuENTIFIERS: CADMIUM SULFIDE, LEED (U)

A SIUUY AAS MAD& OF CADMIUM SULFIDE 5URFACE BY LO&
ENENGY LLCrRON DIFFRACTION (LEED)v THE INFLUENCE
OF ILLUMINATION ON rHE ADSORPTION OF OXYGEN *AS
OdSLRVEU FOR VARIOUS CONDITIONS OF IHt 5UHFACEs
THE PHOTO-STIMULATEU ADSORPTION OF OXYGEN MAS
COMPAREO *ITH THE ADSORPTION PROMOTLD BY THE PRtSENCE
OF A HOT FILAMENT NEAR THE SAMPLE* FROM THE
CHANGES IN POTENTIAL MEASURLD DURINi THE ADSORPTION
PROCESS IT AAS CONCLUDED THAT ATOMIC OXYGEN IS
PRObA8LY THt A0ONBATE SPECIES. CuMeI;ED ELECTRUN
DIFFRACTION AND MASS SPECTROMETER MLAbUREMENTS VEHE
APPLIED TO THE ADSORPTION OF CARBON MUNOXIDE ON
NiCKEL# THESE TECHNIQUES ENABLED THE UBSEmVATIOi
OF SURFACE STRUCTURES AS A FUNCTION OF THE ADSOMBED
SPECIES AS NELL AS THL CONDITIONS OF THE SURFACE
WHICH ENHANCED THE ADSORPTION OF THE CARBUN MONUXIDE
AND DESORPTION AITH SELF-OXIDATION TO FORM CARBON
DIOAIDE, (AUTHOR) (Ui
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UNCLA551FIEU

UDC REPORT EARCH CUNTROL NO, /ZZZHT

AU-631 400 9/1

RCA LABS PRINCETON N i

THIN-FILM PULYCHYSTALLINE FIELD-EFFLCT TRIOdE, tU)

DESCRIPTIVE NOTE) wUARTERLY NEPT. NO. Jo 1 JAN-3l MAN
65.

JUN 65 56P WEIMERP ,K, ;UORKANoH;

BOWElie Js ;FRANT~oV, L. ;HUPKINSR. "
CONTRACT: DA-28-Uq3-AMC-UO231(L)
PkOJ: VA-IP6i2OOIAOS6h

UNCLASSIFIED REPORT

SUPPLLMLNTARY NOTt:

DESCRIPTORS: (OTRIUDES, SEMICONDUCTING FILMS),
I.TRANSIbORSo SEMICONUUCTING FILMS), CADMIUM

COMPUUNDS, SELENIDES, SULFIDES, CAUMIUM ALLOYS,
HALL EFFLCT, RESISTANCE(ELECTRICAL). VAPOR

PLATING, VACUUM APPARATUS, MANUFACTURING MtTHOUbs
SEMICONDUCTOR DEVICES, EVAPORATION@ 5ELENIUM

ALLOYS (U)

IDENTiFIEWS; CADMIUM SELENIDE, CADMIUM SULFIvL,
THIN FILMS I Ui

A PRoCEbS FUR FAdRICATING CDSE THIN-FILM-

TRANSISTORS (TFToS) REPHODUCIBLY IN LARGE ANRAY$
HAS BEEN uEVELOPEU, THE DEPOSITION UF THE
SEMICUNUUCTOR BY EVAPORATION UPON AN UNHEATED
SUBbTRATE 15 CONTROLLED BY MEANS OF ELECTNII.AL

MONITORING OF A SAMPLE TFT LEPOSITEU uN THE SAML

BLAiK WITH THE CIRCUIT ARRAY. WIRE (RILL mASKS IN
THE VACUUM 5YSTEM ARE USED TO DEFINE THE PATTERNS,

INTEGkATED THIN-FILM CIRCUI1S INCORPOKATINl 54O

CUSL TFT'S HAVE OPENATEO CONTINUOUSLY FUR MORE

THAN 5OU HOURS PwITHOUT FAILURE. THE HALL
MOBILITY AND RESISTIVITY OF VACUUM -D4POSITLU

COSE FILMS HAVE dLEN STUDIED FOR VANIVUS
DEPOSITION CONDITIONS, METAL-INSULATOR"
SEHICONUIJCTUR (m-I-5) STRUCTURES HAVE BEEN USED

TO STUDY INSTABILITY MECHANISMS IN THL TFT. A
SYSTEMA1IC PROGRAM OF FABRICATION AND LIFL-TESTINU UF

CUS TFT'S IS BEING CARRIEU OUT. ANALOU AND

DIGITAL CIRCUITS INCORPORATING TFT15 WERE STUDIED,
MASKS WLRE UESINED AND ORDERED FUR A THREe-Ir4PT

DIGITAL GATLe (AUTHOR) (U)
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GD REPORT RIBLIOGIPAPHY SEARCH CONTROL NU. /ZZZHT

AD-631 40 9/1t RC LA~ PINCTONTHIN.FIlkM PULYCImYSTALLINE FIELD-EFF.C1 TRIOijEs (U)

DESCRIPTIVE NUTE: WUARTEVRLY HEPT, NO. 4o 1 APR-30 jUNq

pE 6' !2 41P wEIMLR,P. K. lbO*E,.Jv .is

LAZNOV$NY,'As H. SAUASIVlAs G. ;SCHELHORN,R. Lo I

CUNTRACT: 0A-2b-u4J-AMC-OO23I(L)t

PKOJ: IA-IP6i2O0IAuSb,

UNCLASiSIFIEU REPORT

SUPP.LLMLNTARY NO%: SEE ALSO AD-631 ',000

ULSCRIpTONS: (P-THIUDtS, SEMICONUUCTIN6 F1LMLi,
(OTRAN515TURb# SLMICONUUCTJNGa FILMS], CAUMILJM

LOmPOND:)9 SLELNIO~.Ss !ULFIDES, CAL)MIUpi ALLOYS,

bELEJUMl ALLUYS, LIFE EXPECTANCY,
FAILURE("LECTRUNiC.SR, STABILITY, DLPOSITION,

OAIEb(CIR(COITS), PLSISTORS, NICKEL- ALLUY~s
CHRUIIIUM ALLOY5 (U)

IDENTIFIEHS: NICrpKUML, THIN FILMS ( U

A PHOCLE)5 OF STAUILIZINGa CAU14IUM SUL.FIDE TFT15

HAS BLE14 DEVELOPEI)o PRELIMINARY DATA dASEL, UN

IUOU.HOUR SHELF-LIFE AND OPERATINGj-LIFE TLbTS

INDICATE THAT TH-E STA)3LIZED TFTIS DO NOT HAVE THE
REVLRS1L 4ATE INSULATOR-SLMICUNOUCTUR iSTA61LITY,
SHELF LIFE AND OPERATING LIFE HAVL. NEVEAL6.D THAT
RANwOM I SUb 0 INSTABILITIES HAVE aLei CiRLAILY
REDUCED. FRUM EARLY OPERATING LIFL-TEzT

CUMPARI )ONS, THL LONG-TERM UECAY 083iEIJLO IN PHLVIOUS
TFTIS HAS ALSO ijEEN Gi.EATLY REDUCLD. OPERATINGa

TESTS OF UNITS AT 130C AND 186C Fop 300-HOOM

PERIOLJS INDICATt THL PRESENCE OF A 6.ONG-TLRM DECAY
MECHANI!SM. INTEiaNATED THIN-FILM THRLE-INPUT GATE

CIRcUITS INCORPURATINU COS TFT1S AND NICHNOME

RESISTORS HAVE 6LEN FABRICATED ANQ TE TLD9 A

PROCEuURE FUR D.poSITINC CDSE TFTv5 UPON AN

UNHEATED SUBSTRATL HAS YIELDEU GOOD RtPRODUCIBILrtY,

STAuILITY, AND LIFE' AN UNENCAP5ULAIEU CIR~CUIT

INCURPONATING S40 CL)SE TFT1S aVAS OPERATED OVERN
2000 HOUR5 AT RUOM TEMERATURE bEFORE1 ANY U,,,IT5

FAILEUD. ANOTHER CIRCUIT OF THE S)AME TYPE H-AS
OPEHATEU 70U HOURS AT 85C NITHOUT FAILURE.

(AUTH (.R) (U)
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uD(. R4EPORT BIBLIOGRAPHY SEARCH CcJNIROL NU@ /ZZZHT

AU-631 7d44 2U/ 12 20/2

STA1FURL UNIV CALIF DEPT OF MATLRIALS SCI.NC.E

FURTHE.R CUN )IDEHATIJ.NS ON A THEURY UF SUPLR41NLARITY
IN LOS AND HELATE.D MATERIALS, (u)

APR 85 9p UUSSEL,C'USTAVO A. I13UUEI
RICHARD H.e

CONTRACI: DA-31-IZM-ARO(D)-73,
MuNITIJR: AROLJ 14'119;7

UNCLASSIFIED REPORT
AVAILABILITV: PUBLISHED IN JOURNAL OF APPLILD
PHY5ICS V37 NI P13-21 JAN 1966a COPIES To UUC USERS

SUPPLLMENiARY NOTL;

DESCRIPTORS: (OSLMICNU~cTORS, SPHUTUCUNUULTIvITY),

(*CAKRIEK(S(SLMICUNDUCTOR5)s PHOTOCUNDULTiviTyi,

(SCALJMIUM COMPOUNDS, SULFIDES)D bELENIwES, SINGLE
CRYSTALS, IONIZATIUN, ELLCTRON THANSIflONS, EIANU
TFEONY OF SOLIDS (U)

LECTRON TRAPPIN4 l
1

A THEORY OF SUPLRLINEARITY BY CARLJON AND uOuE
IS WKENDED BY CONSIDERING THE EFFECT OF A HIGH

DENSITY OF HALLOa TRAPS, EITHER U15CETE OR 411Hi A
QUA ,ELXPONENTIAL VISTRIBUTION. NEW CONDITIONiS FUR

THESE Ntlh CONDITIONb ALLOW THE EXPLANATION OF

SEVERAL FEATURES OF SUPLRLINLARITY IN SINTENED
LAYERS, INCLUDING THE 'ANOMALOUS' OBSLRVATIVN OF
LIFETIME DECREASE AdOVE THE SUPERLINEAR REGION. AS
DLSCRIBLD IN INVESTIGATIONS ON CDSE BY STUFP.
A PUS5IbLE RELATIONSHIP BETVEEN SUCH TRAP

DISTRIBUTIONS Arw AN APPARENT UECHEA5L IN SENSITIZING
CENTER HOLE IONIZATION ENERGY IN HICjHLY IMPURE 51.4J(,.E
CRYSTALS OF COS 15 SUGGESTED. A SUmMAKY OF ALL
THE BASiC SUPERLINEARITY CONDITIONS Ib GIVEN, "ITH
PRINCIPAL EM-HA51S ON THE PHYSICS OF THE INVOLVED
MECHAN I JM56 IAUTHUR) (U)
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UNCLA551F IEL)

uU HLPIORT BIBLIOGRAPHY SEARCH CONIROL Nut /jZLHT

AU-6 3 1 791 41U/12
STANFURD UNIV CALIF DLPi OF MATERIALS SCILNCE

DETLRMINATIUN OF ELECTRON TKAPPINij PANAMETEkS, (U)

MAY 65 lip bUBE.,RICHAND He ;DU5 EL,

GUSTAVO A. 1O.CIN,-TAQMILLLRLL'I5 Do
CONTRACT: DA-31I-124-ARO (1)-73.
MNNI T uRI AROU 1 1I9 :

UNCLA!;SIFIED HEpORTI AVAILABILITY: PUBLISHEU IN JOUR1NAL OF APPLILD
A ~PHY!SICS V37 NI PZI-31 JAN 1966. CUPIE.) ru Djc UhEPIS

SUPPLEMENTARY NOTE:

DLSCRIPTIKS: (*SLMICUNUUCTORS, LLECTHOIA LAFTUfR1)s
(*CAHRIEH(SLMICuUUCTORS) , MATHEMATICAL

ANALYsIS), CADMIUM COMPOUNDS, SULFIDLS,
5ELEiIIDEbg PHOTOCONUUCTIVITY, THERMAL PROPLN1IILS
PROBABILITY, CRYS3TALS, ELECTRONS U I
IDENTIFIERS: ELECTRON TRAPPING, THLRMALLY
$TIMULATLDCONDUCTIVITY, CADMIU14 5EiENIluEo CALMIUm

5 U LF 1 DL (U

A DETAILED INVE 3TlGATION OF DIFFERENT METmUuS FUR

DETERMINING ELECTRON TRAP PARAMETERS ovAS IlAujL ON
CRYSTALb OF CDS-CUSE. THE PRINCIPAL
TLCHNILQUES INVOLVED ARE DECAY OF PHUT'JCONDUCTIVITY

AND THEkMALLY STIMULATED CONDUCTIVITY (TSC)o
DIRECT tVIDENCE OF A WUASICONTINUUU [RAP
DISTRIBUTIO1N WITH. TOTAL DENSITY OF 5XIO TO THE ISTH
POWER/C,) CM, TRAP DEPTH RANGaE OF' 0.1-u.? LV, AND
CAPTUHE CROSS SLCTIONS OF THE ORDER OF 10 T0 THE -

16TH PO.AER SQ Cm IS ObTAINE), FUR 4H16H CORN~ECT

VALuE5 UF THE PARAMLTERS CAN dE CALCULATEU FROM
FERMI-LEVEL ANALYSIS FETERDCYO TSC DATA,

IN THE S AME CRYS3TALS A DISCRETE TRAP LEVEL ..ITH'I DENSITY OF 2XIO TO THE 1'$TH POWER /CU CM, UEPTH OF
0.7.) EVt AND APPARENT CROSS SECTION OF IO TU THE
14TH )POnER 59 CM IS ALSO FOUND. IN SPITE UF THlE
LARGE VALUE OF CROSS SECTION DERIVED FROM TmL FNEEIJGI OF TRAPPED LLECTI4ONS, THiESE TRAPS EAACTLY OBEY
mUNUMULLCULAR KINETICS,- A TEMPERATURE THRESHOLD AT
I8QK 15 FOUND. bELO* *HICH IT IS NOT POSSIBLE To
FILL 1HESE TRAPS, EXAMINATIUN OF A NUMHER OF
PUSjIbILITIES FAVORS THL PROPU$AL THAT THESE TRAPS
ARE CHANACTERIZtD By A COULOMu -REPULS)IVE BARRIER,
(AUTHOR) (U1
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F UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZMT

Ao-634 99d 20/12 20/5 9/1 11/6

LINCOLN LAB MASS INST OF TECH LEXINGTON

SOLID STATE RESEARCH 1966-1. (U)

DESCRIPTIVE NOTE: QUARTERLY TECHNICAL SUMMARY REPTI

NOV 65-JI JAN 66,
JAN 66 76P MCWHORTERtALAN L. I

CONTRACT: AF 19(62 )-5167i
PROJ: AF-6'$9L,
MONITOR: ESO , TR-66-42

UNCLASSIFIED REPORT

SUPPLeMENTARY NOTL: SEE AL5O AD-629 040*

DESCRIPTORS, (*SULID STATE PHYSICSo SCIENTIFIC
NESEARCH), '(SEMICONUUCTOR DEVICES, SCIENTIFIC

RESEARCH), (*LASLRSI SCIENTIFIC RESEARCH),
(9INTERMTALL.IC COMPOUNDS, SCIENTIFIC RESEARCH),
PUMPING(ELECTRONICS), ELECTRON BEAMS, SELENIDES,
bULFIDES, CAUMIUM COMPOUNOS, GALLIUM ALLOYS,

ARSEIiC ALLOYSs PHOSPHORESCENT MATERIALS, ZINC
COMPUUNDS, TITANIUM COMPOUNOS, OXIDCS, IRON,
CYCLOTRON RESONANCE PHENOMENA, MAGNETISMo SPINELS,
MA(gNLTIC RESUNANCE, THULIUM. ELECTRICAL
pROPLRTILS, MERCURY COMPOUNDS, TELLUNIUES, LEAD

COIIPUUNDSt RHENIUM COMPOUNDS lU)
IDENTIFIERS; CADMIUM SELENLDL, CADMIUM SULFIDE,

CAUMIUM TE4.LURID,, GALLIUM ARSLNIDE, LEAD
SELENIUEsMkRCURIC TELLURIDE,' TITANIUM OXIDES,

RHENIUM UXIDLS (U)

CONTENTS: SOLID STATE DEVICE RESEARCH; OPTICAL
TECHNIQUES AND uEVICESt MATERIALS RESEARCHI PHYSICS
OF 5OLIUS. (U)
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UNCLASSIFIEU

UDC HEPORT BIBLIOGRAPHY SEARCH CONTROL No. /IZZHT

AD-633 64b 2O/2 7/t 20/6
AIR FURCZ INST OF TECH WRIGHT-PATTERSON AFB OHIO SCHOOL

OF ENGINEERING

ULTRAVIOLET REFLECTIVITY STUDIES OF CS:SE SINGLE
CRYSTAL SOLID SULUTIONS. (U)

DESCRIPTIVE NUTE: MASTER9S THESIS,
JUN 66 106P GUTHEINZLEE MORGAN I

REPTo NO. GSP/PH/66-",

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eULTRAVIOLLT 5PECTROSCOPYs
*SEMICONDUCTORS), 19CAUMIUM ALLCYSo ULTRAVIOLET
SPECTROSCOPY)o (SELENIUM ALLOYS. ULTRAVIOLET
SPECTROSCOPY)o SINGLE CRYSTALSo SOLID $OLUTIONS,
BAND THEURY UF SOLIDS, ATOMIC ENERGY LEVELS,
ELECTRUN TRANSITIONSo CRYSTALLOGRAPHY, CADMIUM

COMPOUND59 SULFIDE5 4U)

THE REFLeCTION SPECTRA OF CDS:CDSE SOLID
SOLUTION ALLOYS HAVE BEEN MEASURED AT ROOM
TEMPERATURE FOR PHOTON ENERGIES IN THE RANGE qsO -
IO.U EVe THE SHIFT IN ENERGY OF SEVERAL DIRECT
INTERbAND THANSITIONS (EO, ElOo &l, EZ)
WITH VARYING CATION CoMPOSITION SAS BEEN OBSERVED.
THE STRUCTURE 15 INTERPRETED IN TERMS OF AN
ANALOGOUS ZINCBLENDE MODE, WHICH HAS BEEN SHORN TO
DIFFER FROM THE RURTZITE IN THE (Go Go I)
DIRECTUN IN THE FOLDED ZONE SCHEME OF BIRMAN ONLY
BY THE OMISSION OF A SMALL rRIGONAL FIELD
PERTuRBATION. THE OBSERVED MONOTONICALLY

1NCREASING VARIATION IN EO IS IN GOOD AGREEMENT
WITH THAT REPORTED BY HANDELMAN AND KAl-ERo THE
VARIATION IN THE TRANSITIONS IS QUALITATIVELY

INTERPRETED AS RESULTING FROM AN EFFECTIVE LATTICE
PARAMETER DILATION NHICH OCCURS IN THE ALLOYING
PROCESS, THIS DILATION IS SHORN TO GIVE RISE TO A

POTENTIAL OF DEFORMATION WHICH HAS A PERTURBING
EFFECT UN THE BAND EDGES. IAUTHOR) (U)
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AD-633 71b 2U/12 20/2
AIR FORCE INST OF TECH wRIGHT-PATTERSON AFB OHIO SCHOOL
OF ENGINEERING

ULTRASONIC bTRE5S WAVES IN CADMIUM SULFIDE, lU)

DESCRIPTIVE NOTE: IIASTERoS THESISo
MAR 66 lOuP MAHAFFYsCRAIG EUGENE I

REPT. NO. GSP/PH/6j-I2o

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTL:

DESCRIPTORS: (OUI,THASONIC PROPERTIES,
SENICONDUCTOKS), (*CADMIUM COMPOUNDS, SULFIDES)#
STRESSES, SINGLE CRYSTALSo RELAXATION TIME,

ELECTRON CAPTURE, COPPER, SILVER, IMPURITIES IU)

IDENTIFIERS: THESES lUl

THE COPPER AND SILVER DOPED CADMIUM SULFIDE

CRYSTALS OBSERVED IN4 THE EXPERIMENT EXHIBITED
ESSENTIALLY THE SAME ULTRASONIC AMPLIFICATION
CHARACTtRISTICS AS CRYSTALS GROWN FROM UNDOPED, HIGH"
PURITYo CADMIUM SULFIDE POWDER@ THE RELAXATION

TIME OP ELECTRON TRAPPING 15 NOT AFFECTED BY THE
PRESENCE OF THE IMPURITY ELEMENTS COPPER AND SILVER,
AT LEAST IF THE IMPURITY-ELEMENT CONCENTRATIONS ARE
RESTRICTED TO THOSE USED IN THIS EXPERIMENT* THE
CALCULATEO VALUE OF o3 FOR THE TRAPPING FACTOR IN
CRYSTAL 4 (CDS:CU-3UPPM), AS COMPARED TO @5
CALCULATED FOR ALL OTHER CRYSTALS, IS A POSSIBLE
INDICATION THAT THE IMPURITY ATOMS FORMED TRAPPING
CENTERS NOT PRESENT IN THE OTHER, LESS HEAVILY DOPEDO
CRYSTALbs IF 7 HL RESTRICTIONS IMPOSED BY THE
LINEAR (SMALL SIGNAL) APPROXIMATION ARE NOT
VIOLATEU, THE MUDIFIED AMPLIFICATION EQUATION OF
UCHIDA LT AL. CORRECTLY DESCRIBES THE
EXPERIMNTALLY OBSERVED ULTRASONIC AMPLIFICATION IN
CADMIUM SULFIDE. THE DISADVANTA4E OF rHE MODIFIED
EQUATIONo IN THE EXPERIMENTAL SITUATIUN IS THAT IT
IS POSSIBLE TO OBTAIN APPARENT AGREEMENT BETWEEN
THEORY AND EXPERIMENT WHEN NONLINEAR CONDITIONS ARE
ACTUALLY PRESENT IN THE CRYSTAL. THIS SITUATION IS
MADL POSSIBLE BY THE DEPENDENCE OF THE THEORETICALLY
PREDICTED GAIN VALUES ON THE EXPERIMENTALLY OBSERVED
VALUES UF MAXIMUM AND MINIMUM GAIN, FOR EXAMPLE,
THE EFFECTS OF ACOUSTIC GAIN SATURATION CAN REDUCE
THE OBSERVED MAXIMUM GAIN WHICH IN TURN WILL RESULT
IN THE RATIO OF THE THEORETICALLY PREOICTED MAXIMUM
GAIN TO MINIMUM GAIN BEING REDUCED AS WELL* (U)
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AD-634 032 20/12 20/2 20/3

DELAWARL UNIV NEWARK DEPT OF PHYSICS

THE INFLUENCE OF OXYGEN IN THE ULTRAHIGH VACUUM RANGE

ON ELECTRICAL PHOPERTIES OF COSU

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAY 66 17P BOERoKARL We ISCHUBERToR,

REPT. NU* TR-79
CONTRACTI DA-31-124-ARO(o)-I73,
MONITOR: AROD , 44618

UNCLASSIFIED REPORT

SUPPLEMLNTARY NOT,;

DESCRIPTOS: (OCAUMIUM COMPOUNDS, SULFIDES),

(OSULFIDES, ELECTRICAL PROPERTIES), SINGLE
CRYSTALS, ADbORPTION, OXYGEN, HYDROGEN, CARBON
oIOXIDEo VACUUM. TEMPERATURE, PHOTOCONUUCTIVITY,
MASS SPECTRUM, PNESSURE, SEMICONDUCTOR$ (U)

IDENTIFIERS: CADMIUM SULFIDE (U)

UNDOPED CUS SINiLE CRYSTALS ARE KEPT IN A VACUO
OF P < IO TU THL -9TH POWER TORRo ADSURPTION OF
DIFFERENT GASES (029 it C02) WAS ALLOhED BY
BACKFILLING THE sYSTEM UP TO A PRESSURE IN THE

OOU0U TORN RANGE THROUGH A SENSITIVE LEAK VALVE:
CRYSTAL CONUUC:ANCE 15 MONITORED SIMULTANEOUSLY.

CHANGES OF THE PHOTOCURRENT UP TO 0OU0003 AMPERES
AND SENSITIVITY TO CHANGES IN THE PARTIAL PRESSURE OF

OXYGEN AS SMALL AS 10 TO THE -IOTH POWER TORR ARE
REPORTEU FOR DIFFERENT TEMPERATURES. 4ASES ARE
DESORBEU BY A TIME LINEAR INCREASE OF TEMPERATURE
FROM 80K TO 6 0 0;K# THE DESORPTION IS MONITORED
WITH A MASS SPECTROMETER LOCKED IN THE INVESTIGATED
MASS NUMBER. SIMULTANEOUS CHANGES OF ELECTRICAL

PROPERTIES ARE STUDIED USING TSC CURVES*
CUNSEQULNT DESORPTION SHOWt IN GENERALe MORE THAN
ONE DESORPTION PEAK, INDICATING MULT1I1TE ADSORPTIONG

(AUTHOR) IU)
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AU-63 U88 9/1
RADIO CORP OF AMERICA SOMERVILLE N J UEFENSE

MICROELLCTRUNICs

THIN-FILM PULYCHYSTALLINE FIELD-EFFECT TRIODE. IU)

DESCRIPTIVE NOTE: WUARTERLY REPT. N~o 60 1 OCT-3L DEC

MAY 66 61P BOWEJo Jo ISCIELHORNoR. Le

;5HALLCROSS*Fo ve IWAMAN#A. S. ;hEIMkRmPv K.

CONTRACT: DA-26-U43-AMC-00231(E)s
PHOJ: 0A-IP6-220U-AUS6s
TASK: IP6-22UOl-AOS6U2Z
MONITOR: EC o M 00231-6

UNCLASSIFIED REPORT

SUPPLEMNTARY NOTE: SEE ALSO AD-631 409.

DESCRIPTORS; ('TRIUDES, SEMICONDUCTINr FILMS)t

(*TRAN$ISTORb, SLMICUNUUCTING FILMS)p
MICROSTRUCTUMEo CADMIUM ALLOYS, SELENIUM ALLOYS,
CADMIUM COMPOUNDb, SILICON COMPOUNDS, bULFIDESo
0XIDES9 PHOTOELECTRIC EFFECT, VOLTAGE tU)

IUENTIFIERS: THIN FILMS AM)

CAPACITANCE MEASUREMENTS ON COS-SIO-AL
STRUCTURES AT VARIOUS WELL-CONTROLLED TEMPERATURES

HAVE INOICATED THAT THE NATURE OF THE INSTABILITIES

UNDER APPLIED BIAS CAN BE IRREVERSIBLY CHANGED BY
HEATING THE SAMPLE IN VACUUM FROM 25 TO So C.

SEVERAL MECHANISMS APPEAR TO BE INVOLVED IN THESE
INSTABILITIES* bILICA FILMS DEPOSITED BY
RESISTANCE HEATING OF SO ARE UNDER STUDY AS
ENCAPSULANTS FOR M-I-s STRUCTURES; REFRACTIVE

INDEX DATA IMPLY THAT THE 5102 FILMS ARZ NOT
COMPLETELY 5TOICHIOMETRIC. PHOTOEMISSION OF
ELECTiRONS INTO THIN-FILM VAPOR-DEPOSITED INSULATORS

HAS BEEN USED To STUDY THE ENERGY BAND DIAGRAM OF

THIN-FILM VAPOR-DEPOSITED METAL-INSULATOR-
SEMICONDUCTOR CONTACTS AND THIN-FILM METAL-iNSU6ATOR

METAL CONTACTS* THE INSULATORS .TUDIEo TO DATE
HAVE BEEN 510 AND 5102. WE HAVE OOUND A

BARRIER BETWEiN 510 AND AU OF 3.6 PLUS OR MINUS
0.16 EV AND AN ENERGY BARRIER OF 4.6 PLUS OR MINUS

0,2 EV bETWEEN blo AND CDsE. THE

PHOTOCUkRENToVOI.TAGE RELATIONSHIPS OF M-I-S
STRUCTUNE5 AND METAL-INSULATOR-METAL bTRUCTURES ARE

BRIEFLY DISCUSSED. (AUTHOR) (U)
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AU-63'4 591 20/12 20/2
EAGLE-PICmEN INDUSTRIES INC MIAMI OKLA MIAMI RESEARCh
L A B

RESEARCH IN PURIFICATION ANU SINGLE CRYSTAL GROWTHI OF
II-VI COMPOUNDS. (U)

DO.CRIPTIVE NUTEI QUARTERLY PROGRESS ALPr, NO, 41 IS
JAN-14~ APR 669

APR 66 26P FANRIG, He He ISROhNoLo We I
WEBS.('. No.

CONTRACT: AF 33 1615)-294$71

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTLE SEE ALSO AD-470 91do

DESCRIPTORS: (OSIN5LL C'RYSTALS, SEMICONDUCTONS),
(*SEMICONDUCTORS, SINGLE CRYSTALS), (*CRYSTAL
GROWTH, SINGLE CRYSTALS), SULFIDES, SrLENI0ESp
TELLURIDL5S, IMPURITIES, SYNTHE51S(CHEMISTRY).
PUNIFICATIGN, LAbORATORY FURNACES, SEMICONDUCTORS,
ZINC ALLOYS, CADMIUM ALLOYS, SELENIUM ALLOYS#
TELLURIUM ALLOYS, CADMIUM COMPOUNDS, ZINC
COMPOUNDS, INTERMETALLIC COMPOUNDS (U)
IUENTiFIERS; CADMIUM SULFIDE. ZINC SELENIOE,
CADMIJM TELLURIDE (U)

A STUUY WAS MAL~ OF THE FACTORS INFLUENCING THE
SYNTHESIS, PURITY. AND CRYSTALLIZATION OF GROUP
lI-VI CUMPOUND SEMICONDUCTOR MATERIALS@
SYNTHESIS OPERATIONS WERE LIMITED TO CD5,
ZNSE AN.J cOTEl A MILESTONE IN PURITY WAS
REACHED IN COS5 LOT .47q WHEN ONLY 32b PARTS PER
BILLION TOTAL IMP IURITIES WERE FOUND BY MASS
SPECTRO'aRAPHIC ANALYSIS. PURITIES IN G3ENERAL WERE
BELIEVEU TO BE SOMEWHAT BETTER THAN USUAL ALTHOUGH
THI5 CANNOT SE SUPPORTED By TH EMI5SION
SPECTROG3RAPHIC DATA RECEIVED. CRYSTALS OF CDS,
ZNSv CDTE, AND ZNSE WERE GROWN FROM THE
MELT. MIXED CRYSTALS OF CDZNS, ZNSETE,
AND ZNCIJSE *ERE ALSO GROWN. TESTS OF THE
CONTROLLER AND PROGRAMMER FOR THE NEW PRESSURE
FURNACE SYSTEM hERE CONCLUDED. THE UNITS
FUNCTIONED AS ANTICIPATED AND DEMONSTRATED THAT
CRYSTALS GROWN USING THIS APPARATUS ARE SUPERIOR IN
APPEARANiCg To ONES GROWN BY MANUAL CONTROL. ALSO
TESTED RAS THE COVER FOR THE NEW PRESSURE FURNACE.
THE SUCCESSFUL COMPLETION OF THE TESTS ON THIS ITEM
CLEARED THE WAY FOR HARDENING OF THE FURNACE DESIGN
AND PROCEEDING AITH THE CONSTRUCTION.
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AD-635 339 20/12 20/10
LINCOLN LAB MASS INST OF TECH LEXINGTON

CYC6OTRUN RESONANCE OF PIEZOELECTRIC POLARONS. (U)

AUG 65 9P LARSEN, DAVIU Mo I
REPTe NO. JAb26Z2t
CONTRACT: AF 19(628)-51679
MONITOR: ESD TR-66-183

U1NCLASSIFIED REPORT
AVAILABILITY; PUBLISHED IN PHYSICAL REVIEW V1q2 N2
P428-3S FEB I 1966

SUPPLEMENrARY NOTLE

DESCRIPTORS: (OCAUMIUM COMPOUNDS, SULFIDE$)o

(*PHONON~m *CYCLOTRON RESONANCE PHENOMENA),
(*IPIEZOELECTRIC IFFECTo WUANTUM MECHANICS)o

ELECTRONbp MAGNETIC FIELDS, PERTURBATION THEORY,
SEMICONDUCTORS, PIEZOELECTRIC CRYSTALS (U)

I|ENTIFIENS: POLARONS (U)

THE MAGNETIC FIELD DEPENDENCE OF THE tNERGY AND

LINEWIDTH OF THE TRANSITION FROM THE N a I TO THE
No 0 LANDAU LEYEL OF A PIEZOELECTRIC POLARON HAS

BEEN CALCULATED NUMERICALLY FOR POLARONS AT ZERO
TEMPERATURE, A hEAK ISOTROPIC PIEZOELECTRIC
COUPLING BETWEEN THE ELECTRON AND THE ACOUSTIC PHONON
MODES I ASSUMED9 AND IS TREATED AS A PERTURBATION ON

FREE-ELECTRUN MAGNETIC LIGENSTATES IT IS FOUND
THAT THL SHIFT !N THE CYCLOTRON RESUNANCE FREQUENCY
DUE TO PIEZOELECTRIC ELECTRON-PHONON INTERACTION
BEGINS TO DIFFER DRASTICALLY FROM THAT EXPECTED FROM
THE POLARON EFFECTIVE-MASS THEORY WHEN IH-
BAR(OMEGA SUB 0)/MC SGo > Is WHERE IH-
BARIOMEGA SUB C) IS THE SEPARATION IN ENERGY OF
THE UNPERTURBED MAGNETIC LEVELS. M iS THE BAND MASS
OF THE ELECTRON, AND C IS THE VELOCITY OF SOUND IN
THE CRYSTALo THL SEMICLASSICAL THEORY OF MAHAN

AND HOPFIELD IS REVIEWED AND SHOWN NOT TO BE
SUITABLE FOR INTERPRETING RECENTLY REPORTED
CYCLOTRON-RESONANCE EXPERIMENTS IN CObt WHERE THE
LANDAU-LEVEL SPACINGS WERE SUBSTANTIALLY GREATER
THAN THE MEAN THERMAL ENERGY PER ELECTRON,
DIFFICULTIES ENCOUNTERED IN EXTENDING THE PRESENT
PERTURBATION CALCULATION TO FINITE TEMPERATURE ARE
POINTED OUT. FINALLY, THE WEAK-COUPLING ENERGY
SHIFT OF THE N a 0 TO N a I TRANSITION FON
OPTICAL POLARON5 (ELECTRONS COUPLED TO LONGITUDINAL
OPTICAL PHONONS) IS EVALUATED AS A FUNCTION OF

MAGNETIC FIELD AND COMPARED TO PREVIOUS RESULTS
DERIVED FOR WEAK FIELDS. (U)

174
UNCLASSIFIED /ZZZHT

. tl I I~............

i : " ' ' 1 i:I I I



€, UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZsT

AD-636 S2U 9/1 13/8
DELAWARL UNIV Nk--ARK DEPT OF PHYSICS

MULTILAYER UHMIC CONTACTS ON COS. (U)

DESCRIPTIVE NUTE: TECHNICAL REPT.
JUL 66 2p 8OER, KARL We IHALLoROBERT

B. ;

REPT. NO. TRaI0o
CONTRACT: NONRA4336(UOOI

U14CLA5SIFIEU NEPORT

SUPPLEMENTARY NOYL: SUPPORTED IN PART bY NASA.

DESCRIPTORS: 'OSEMICONDUCTOR DEVICESo eCLECTRIC
TENMINAL5 ) (eCAOMIUM COMPOUNDS, SULFIuES),
CIRCUIT INTERCONfNECTIONS, ELECTRODES, VAPOR
PLATING, TITANIUM, ALUMINUM& PLATINUMo
EVAPORATION, ELECTRICAL PROPERTIES, LAMINATES (U)
IDENTIFIERS; CADMIUM SULFIDE (U)

A MULTILAYER TECHNIWUE IS PROPOSED FOR EVAPORATION
OF OHMIC CONTACTS ONTO CDS OHICH DOES NOT CHANGE
THEIR E.ECTNICAL PROPERTIES.AFTER HEAT TREATMENT UP
TO 35OC- THIS TECHNIQUE CONSISTS OF A SEQUENTIAL
EVAPORATION OF A PRLPARATIVL LAYER O AN ACTIVE METAL
AND POS>IBLL A COVERING METAL. THE TI
(PRLPARATIVL)-AI (ACTIVL)-PT ICOVER)
SEQUENCE *AS FOUND MOST SUCCESSFULo ALL OF THE
MORE THAN FORTY EVAPORATIONS INVESTIGATED -ON CDS
SIN6LE CRYSTALS, OR ON EVAPORATED RECRYSTALL!ZE9
LAYERS- SHOWED OHMIC CHARACTERISTLC$ bETWEEN 2 MVAND 200 V AND SHO4EO GENERATION-RECOMBINATION NOISE

ABOVE (AT MUST) 5U0 HZ* THE ELE(TRICAL
PROPERTIES UF THE CONTACTS DID NOT MARKEDLY CHANGE

AFTER VACUUM HEAT TREATMENT UP TO 15OC. (AUTHOR)
(U)
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AU-636 50 20/12 9/1
RCA LABS PRINCETON N i

LOW TEMPERATURE INFRARED PHOTOCONDuUR,. (U)

DESCRIPTIVE NUTE: SUMMARY REPT., 31 MAY 65-30 MAY 40.
AU(G 66 glUP SCHULTZ, Me Lo IDALVENoRo I

ROWLLYC, Dm I

CONTRACT: NONR-222S(O00)

UNCLA5SIFIEU REPORT

SUPPLEMENTARY NOTL; SEE ALSO AD-617 32be

DESCRIPTORS: (eINFRARED PHOTOCONDUCTORSe

CRYOujENICS), (ePHOTOMULTIPLIERS, INFRARED

PHOTOCONUUCTORS), CARRIERSJSEMICONDUCTOR), FILMS*
PHOTUCONUUCTIVITY, SEMICONDUCTORSo BANU THEORY OF

SOLIUS, IONIZATIUN, SELENI'JM, SILVER COMPOUNDS,

CHLOHIUES, CADMIUM COMPOUNI)So SULFIDES,

6ERMANIUMp LLAD ALLOYS, TELLURIUM Al.LOYS (U)

THE FIRST RLSULTS OBTAINED IN STUDIES DIRECTED

TOWARU THE UEVELOPMENT UF AN INFRARED PHOTOCONDUCTIVE

MULTIPLIER ARE SUMMARIZED. THIS DEVICL. WHICH IS A

SOLID SIATE ANALOG OF THE SECCNDAkY EM!SSION

MULTIPLIER FOR PHOTOELECTRONS, IS TO dE A MULTI-

LAYERED STRUCTURE CUNSISTING OF A SUITABLE
PHOTOCONDUClOR FOLLOWED BY ALTERNATE LAYERS OF WIDE

AND NARRO* LAND GAP SEMICONCUCTORSo CARRIERS

OPTICALLY EXCITLD IN THE PHOTOCONDUCTOR ARE

ACCELER4TED IN THE FIRST WIDE BAND GAP SEM'CONDUCTOR

LAYER. WHEN THESE ENIER THE NARROW BAND GAP
MATERIALp THEIR EXCESS ENERGY IS LOST IN PRODUCTION
OF ELECTRON-HOL PARIS BY INTRINSIC IMPACT

IONIZATION. THE ADDITIONAL CARRIERS SO PROD'CED

ARE ACCELERATED IN TH,. SECOND WIDE BAND GAP LAYER TO
PROUUCE ADDITIONAL MULTIPLICATION IN THE SECOND

NARROW dAND GAP LAYER, AND SO ON. THE PROBLEM

CONSIDERED IN THE PRESENT REPORT IS THE CHOICE OF
SUITABLE MATERIALS FOR THE AIDE BANU GAP LAYERS#

ONE SUCH MATERIAL 1S AMURPHOUS SELENIUM. HOLES
PHOTOEXCITEO IN A PHOTOCONDUCTOR CAN BE INJECTED INTO

AND TRANSPORTED THROUGH 5E LAYERS. ELECTRONS ARE

NOT THANSPORTED. OTHER POSSIBLE WIDE 0ANI) GAP

MATERIALS INCLUDE SILVER CHLORIDE AND CADMIUM

SULFIDE. THLSE HAVE NOT YET BEEN EXTENSIVELY

INVLSTI(sATtU. THE PROBLEM OF ACCELERATING CARRIERS

TO HI4H ENERGIES IN THE WIDE BAND GAP MATERIAL WILL

RECEIVE PRIMARY ATTENTION IN THE NEXT PHASE OF THE

WORK, (AUTHUR) (U)
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AD-637 171 9/1
WESTING IIOuS LLECTRIC CORP ELMIRA N Y ELECTRONIC TUBE
DIV

SOLID STATE IMAGE INTLNSIFIE14S (U)

DESCRIPTIVE NUTE; MONTHLY TECHNICAL ENCINEERING REPT. NO.
3. 1 JUN-30 JUN 66@

JUL 66 bP FOWLISO. C. INOVICEM. A I
SZEPESItZ.

CONTHACT: N6I339-66-C-OO649
PROJ: 7270-29

UNCLA5SIFIEU REPORT

SUPPLEMENTARY NOTE;

DESCRIPTOSH: (*IMAGE !iqTLNSIFIELISELECTRONICS),
SEMICONDUCTOR DEvICeb!. SEMICONDUCTOR FILMS,
CADMIUM COMPOUNDS, SULFIDES o VAPOR PLATING,
SINTERIN3, RLFLLCTION (U)

COS MIXTUREb OF DIFFERENT COMPOSITION WERE
PREPAREU FOR MAKING SINTEREU PC LAYERS. SEMI-
TRANSPAHENT BLACK FILMS DEPOSITED ON !OP OF THE EL
LAYER SHOREU MUCH HIGHER LIGHT REFLLCTION THAN THOSE
ON 'LA55 SUbSTRATES. SMOOTHENING OF THE EL
SURFACE NITH A THICK pLASTIC COATING 1S PLANNED TO
ELIMINATE THIS EFFECT. THE EVAPORATION TECHNIQUE
FOR MAKING OPAQUE BLACA FILMS WAS IMPROVEDs BUT
FURTHER WORK IS NEEDED TO ELIMINATE THE HEATING OF
THE SUBbTRATE Aiji TO HAVE MORE UNIFORM FILMS FOR
LARGER AREA$. WHITE EL CELLS *ERE MADL BY MIXING
BLUE ANU YELLOW CL POWLJRS. (AUTHOR) (U)
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AU-637 72h 11/7 7/4 13/0
DELAWARE UNIV NLOARK DEPT OF PHYSICS

EVAPORATED AND RECRYSTALLIZED CUS LAYtRSo (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,
JUL 66 63P BOER@K. We I

REPTs NU. TR-I|I
CONTRACT: NONR-4336(UO)

UNCLASSIFIED REPORT

UPrPLLmENTARY NOTE:

DEcxPTURS; (eCADMIUM COMPOUNDS, SULFIDES),
(OFiLMb, PHOTOELLCTRIC MATERIALSJI VAPOR PLATING,
vpCUUM APPARATUS, RECRYSTALLIZATION,
;-HUT'c2ONUUCTIVITy, COPPLRj DOPING,
UEFEf.j(MATEHIALS)I HEAT TREATMENT (U,
iDENTIFILHS: CADMIUM SULFIDE (U)

HEAT TREATMENTS Of EVAPORATED COS LAYtRS IN
NITRO,FN CONTAINING HC AND TRACES OF OAYGEN, AND
PROVIDING A TRANSPORT OF COS AND COPPER ARE
REPORTED. RLCRYSTALLIZATION OF AREAS UP TO SEVERAL
Sw Mf; AkE ObSERVED, AT 2SC, TilE TREATED LAYERS
SHON MUOILITSE OF 1'O TO 230 SQ CM/V5#
PHOTOCONDUCTIVITIES OF 09001 TO 02/OHMS/CM AT 750
FT-C (2600K WHITE LIGHT) WITH LIGHT-TO-DARK-
CURRENT RATIOS OF 10 TO THE 8TH POWER - 10 TO THE 9TH
POWER AND RESPONSE TIME (DECAY) OF 30U MICROSIC
TO 1.2 MS AT IOU FT-Co THE LEVEL DISTRIBUTION AND

CAPTURE CROSS SECTION FOR ELECTRONS IS INVESTIGATED
UsING SPECTRAL uISTRIBUTION, LIGHT INTENSITY* AND
TEMPERATURE DEPENDENCE OF PHOTOCONDUCTIVITYl
THERMALLY STIMULATED CURRENT AND RESPONSE TIME
ANALYSE5o LLVELb AT 0.23, OoQ3s 0.67, 1.05 AND

2,05 EV ARE OBSLRVED AND THE LETTER THREE
ATTRIBUTED TO CU-CENTLRSo COMPARED TO OTHER

LAYER5 AND SINGLE CRYSTALSt THESE LAYCRS SHOW A
DENSITY OF <l0 TO THE 12TH POWER/CU Cm OF LEVELS
ATTRIBUTED TO SULFUR VACANCIES IN THE RANGE BETWEEN
0.3 AND 0.65 EV AND A NOT DETECTABLE AMOUNT OF
INTRINSIC DEFECTS ACTING AS QUENCHING CENTERS AT 0.9

AND 1.35 EVs THIS IS EXPLAINED BY A CV-ENHANCEO
RECKYSTALLIZATION IN A CDS-SUPPLYIN4 ATMOSPHERE
AT TEMPERATURES (620 TO 650C) BELOW THE
TEMPERATURES OTHERWISE USED FOR CRYSTAL 6ROWTH, AND
THEREBY EFFICIENT ANNEALING OF INTRINSIC UEFECT5,
(AUTHOR) 178 (U)
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Ag-637 856 20/12
DELAWARE UNIV NtARK DEPT OF PHYSICS

SURFACE PINNED LAYER-LIKE FIELD INHOMOGENEITIES IN

COSS IU)

DESCRIPTIVE NOTE: TECHNICAL REPT.

JUL 66 luP HOERoK. Oo IvoSSoPLTER I
RLPT* NO. TR'|i,
CONTRACT: DA-31-I24-ARU(D)-173o

MONITOR: AROU 44i1:12

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTL:

DESCkIPTONS; I.SLMICONDUCTORS, *ELECTRIC FIELDS),
(eCAUMIUM COMPOUNUS, *SULFIDES)* CRYSTALS,
SURFACE PROPERTIES, PHOTOGRAPHIC ANALYSIS,
CARRIERS(SEMICONUUCTORS) tu)

IDENTIFIERS: CADMIUM SuLFIDE, NEGATIVE DIFFERENTIAL

CONDUCTIVITYpFRANZ-KELDYSH EFFECT fU)

IN A COS PLATELLT A SLON-MOVING HIGH ELECTRIC

FIELD DOMAIN WHICH CHANGES IT WIDYH APPRECIABLY IN

TIME WAS OBSERVED USING THE FRANZ-KELDYSH EFFECT#
PHOTOGRAPHS AND A CURRENT-VERSUS-TIME CURVE ARE

PRESENTED, WHICH ioHO THAT THE CHANGING HIGH FIELD
DOMAIN IS ACTUALLY THE PROJECTION OF A NARRtOW HIGH
FIELD LAYER SPREAD IN THE BULK OF THE CRYSTAL, *HOSE
EDGES MOVE AT THE CRYSTAL SURFACES WITH DIFFERENT

VELOCITIES. (AUTHOR) (U)
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AL-637 b57 2u/I2

DELAWARE UNIV NLkARK DEPT OF PHYSICS

THE INFLUENCE OF OXYGEN IN THE ULTRAHIGH VACUUM RANGE
ON ELECTRICAL FHOENTIES OF COS. (U)

DESCRIPTIVE NOTE: rECHANICAL REPT,
JUL 66 17P BOERoKo *. |5CHUBERToR. I

REPT. NO. TR-8,

CONTRACT: DA-31-124-AROD)-173,
MONITOR: AROU q461:13

UNCLASSIFIE0 REPORT

SUPPLEMLNTARY NOTt;

DESCRIPTORS: (#SLMICONoUCTORSo *VACUUM)* (*CADMIUM
COMPOUNOD-, *SULFIDES), (SOXY4ENi ADSORPTION)o
SINGLE CHYSTALSo ELECTRICAL PROPeRTIESs
PHOTUCUMOUCTIVITYl VAPOR PRESSURE, MASb SPECTRUM@
IhPURITILSO hYDR6ENe CARBON DIOXIDE iU)
IDENTIFIERS: CADMIUM SULFIDE. DESORPTION (U)

MEA UREMENT OF ADSOMPTION AND DESORPTION OF OXYGEN
IN THE RANGE BETNEEN 2 X 10 TO THE -Ii POWER AND S A
IU TO 'YHE -6 POhER TORR AND CORRESPONOING INFLUENCES
ON PHOTUCONUUCTANCE ON COS SINGLE CRYSTALS ARE
REPURTEU. PARTIAL PRESSURES WERE MEASURED WITH A
SENSITIVE MASS SPECTROmETER LOCATED DIRECTLY IN FRONT

OF TH'.LRyS1AL A TYPICAL DESORPTION CURVZ IS
GIVEN FOR AMU 16, EFFECTS OF OTHER GAbES
PREUOMINANT IN THE VACUUM SYSTEM SUCH AS HYDROGEN AND
CARbON )IOXIDE oERE ALSO STUDIED, (AUTHOR) (U)

UNCLASSIPIED /ZZZHT



UNCLASSIFIED

DOC kEI'OkT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AD-637 919 2U/12

STANFORU UNIV CALIF DEPT OF MATERIALS SCIENCE

ELECTRIC FIELD FFECTS IN TRAPPIN4 PROCE5SESs IU)

JAN 66 tP DUSSELGUSTAVO A. IBUBEo
RICHARD He I

MONITOR: AROU 6II9:1O

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF APPLIED
PHY5ICS V37 N7 P2797-280 JUN 1966,

SUPPLEMLNTARY NOT%

DESCRIPTORS: (OSLMICONDUCTORSo *ELECTRIC FIELDS)i
(*CAHRIEHS(SEMICUNOUCTORS), ELECTRIC FIELDS),
CADMIUM COMPUUNDS, SULFIDES, SELENIDESo
PHOTOCONuUCTIvITY, POLARIZATION. HEATINGs

ELECTROCHEMIbTRY0 IONILATION,
TUNNELINCs(ELtCTRUNICS)l PROBABILITY (U)
IDENTIFIERS; CADMIUM SELLNIDE, CADMIUM SULFIuE,
HEAT EFFLCT (U)

THE EFFELTS OF MODERATE ELECTRIC FIELDS (< OR a
3,OUO V/CM) ON THE TRAPPING PROCESSES IN
PHOTOSENSITIVE CDS-CDSE SINGLE CRYSTALS WERE
INVESTI4ATEW USING PHoTGELECTRONIC.TECHNIQUESs
POS$IBLL MECHANISMS SUCH AS INJECTION OF ELECTRONS,
EXThACTION OF HOLES@ DIELECTRIC POLARIZATION DUE TO
INHOMOGLNEITIES, JOULE HEATING, ELECTROCHEMICAL
EFFECTS# IMPACT IONIZATIONt FIELD-ASSISTEO TUNNELIN~l
AND FIELD-APSOCIATED CHANGES IN THE CAPTURE CROSS
SECTIONS AND/OR THERMAL EMISSION PROBABILITIES OF
TRAPS WERE CONSIDERED. EVIDENCE IS PRESENTED FOR
THE REALITY OF FIELD-ASSOCIATED CHANGES IN TRAPPING
PARAMETERS IN THE ABSENCE OF ALL THE UTHER POSSIBLE
EFFECTS. REbULTS ARE CONSISTENT WITH A FIELD

EMPTYING OF COULOMB-ATTRACTIVE TRAPS BY A DECREASE
IN THE TRAP DEPTH AND A DECREASE IN THE CAPTURE CROSS
SECTION OF TRAPS, THE CONCLUSIONS MAY BE RELEVANT
TO THE INTERPRETATION OF SPACE-CHARGE-LIMITED CURRENT

DATA AND TO MECHANISMS CAPABLE OF LEADING TO IMPROVE
PHOTOCONDuCTOR SPEED FOR LO* INTENSITY EXCITATION,
(AUrHOR) IU)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL No@ /ZZZHT

AU-63b U16 ZU/IZ
DELAWARL UNIV NLOARK DEPT OF PHYSICS

GAS DESURPTLON FROM VIRr|INAL COS CRYSTALSo (U)

DESCRIPTIVE NOTE: TECHNICAL REPTo

66 6P bOERsKs We I
RPTe NUO TR'IUo
CONTRACT: DA-3112'4-ARU) -173,
MONITUR; AROU 4461:14

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTONS: I*SEMICONOUCTOQRl PURIFICATION),

(eCADMIUM COMPOUNDSo *SULFIDES), MASS SPECTRUM,
HEAT OF ACTIVATION, SURFACE PROPERTIES,
PHOTOCONOUCTIVITY, CHEMISORPTIUN IU)
IDENTIFIERS; CADMIUM SULFIDE, UESORPTIUN (U)

CoS SINGLE CRYSTALS ARE HEATED LINEARLY IN TIME

WHILE THE OLSORPTION OF GAS IS MONITORED CONTINUOUSLY
ON A MAbS SPECTROMETRIC LOCATED DIRECTLY IN FRONT OF
THE CRYSTAL. A DESORPTION CURVE OF COS FOR AMU
16 15 GIVEN FOR A TEMPERATURE RANGE OF -I80C TO 4

225C# FOUR -ITEi (OR LAYERS) ARE SEEN TO
DESORa WITH CERTAIN ACTIVATION ENERGIES* CHANGES IN
SURFACE STRUCTUKE ARE SUGGESTED SINCE YHE PROCESS 15
NUT REPHODUCIBL9o (AUTHOR) (U)
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UNCLASSIFIED

UOC HEPONT 8iBLIOGHAPHY SEARCH CONTROL No@ /lZZHT

AD-639 34! 2U/ 7/4
BROWN UNIV PROVIDENCE R I

STUDY Of SURFACL PRUPERTIES OF ATOMICALLY-CLEAN
METALS AND tEMICONDUCIORS* (U)

DESCRIPTIVE NOTEt REPT. NO. 9m 1 JAN-3U JUN 66

IF I NAL).
SEP 66 58P FARNSWORTHHo Lo ICAMPBEL6,B. Do

;ONCH tme ;
CONTRACT: OA-28-U3-AC-00299(e)U
PROJ: UA-200-1SOI-B1B
MONITOR: ECOM 00299-F

UNC6AbSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-630 86.

DESCRIPTORS: IOSLMICUNOUCTORS, SURFACE PROPERTIES)o

|@NICKEL, ADSORPTIONJ, OXYGEN, CADMIUM COMPOUNDS,
SULFIDES9 ZINC COMPOUNDS, NITROGEN COMPOUNDS,

MEAT 01 ACTIVATIONs ELECTRON DIFFRACTION ANALYSIS,

MASS SPECTROSCOPY, AORK FUNCTIONS (U|

IDENTIFIERS: CADMIUM SULFIDE, ZINC OXIDE [U)

ACTIVATION ENERGIES WERE MEASUREO FOR THE

ADSORPTION AND UESORPTION OF OXYGEN ON CADMIUM

SULFIDE SURFACES* ON THE BASIS OF TMEbE AND OTHER

RESULTS IT IS SUGGESTED THAT THERE ARE TWO TYPES OF

OXYGEN ADSOHPTIUN, ONE TYPE PRODUCES CHARGED

SURFACE STATES, THE OTHLR LEADS TO A DIPOLE LAYER.

PRELIMINARY OBSERVATIONS WERE MADE ON A ZINC OXIDE
CHYSTAL. NO PHOTOENHANCED UPTAKE OF OXYGEN *AS
NOTED AND NU CHANGE5 IN SURFACE PHOTOVOLTAGE WERE
OdTAINEVJ (U)
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DOC REPORT ale IOGNAPHY SEARCH CONTROL NO. /ZZzHT

AU-639 39h 20/2
WISCONSIN UNXV MADISON

CYCLOTRON RESONANCE EXPERIMENTS. (U)

DESCRIPTIVE NUTE: FINAL SCICNTIFIC REPT.. I APR 63-31
MAR 66.

APR 66 IYP QEXTERRICHAMD N. IPEERCYi

PAUL So IHUPPE*FMANCIS Fe IRADOFF#PHILIP Le I
VEALBOYD

CONTRACT: AF 33(b57)-liSISo
PROJ: AFl788tb
MONITOR: ARL 66-UO78

UNCLA5SIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTONS: ('CYCLOTRON RESONANCE PHENOMENA,
SEMICONDUCTONS), (*SEMICONDUCTORS, TRANSPORT
pROPLRTI|S)i (sML.rALLOJDS, TRANSPORT PROPERTIES)i

TIN, TELLURIUM, ANTIMONY, INDIUM ALLOYS
ANTIMONY ALLOYSt CADMIUM COMPOUNUS, SULFIODSs
MERCURY COMPUUNOSs TELLUHIDES*
CARRIEHS(SEMICONOUCTORS) MICROWAVESo
PROPAGATION, OSCILLATION. MODULATION, OAND

THEORY OF SOLIDS (U)
IDENTIFIERS: CADMIUM SULFIDE, DEHAAS-
VANA6PHEN EFFECTFERMI SURFACES, HELICUNS,
INDIUM ANTIMUNOto MERCURIC TELLURIDE (U)

VARIOUS EXPERIMCNTS INCLUDING CYCLOTRON RESONANCE$
HELICON PROPAGATION AND DE HAAS a VAN ALPHEN
EFFECT *ERE CONDUCTED FOR PURPOSES OF STUDYING
TRANSPORT PHOPEHTIES OF SEVERAL SEMICONDUCTORS ANO
SEMIMETALS. THESE MATERIALS INCLUDE ALPHA-SN,
TE, INSdt SB, COS AND HGTEo IN
MOST CASES IT WAS POSSIBLE TO OOTAIN NEW INFORMATION
ON EFFECTIVE MASSES, CARRIER DENSITIES OR SCATTERIN4

TIMES. INSTRUMENTATION WHICH WAS CONSTRUCTED TO
PERMIT THE USE OF LARGE UNIAXIAL STRESS IN CYCLOTRON
RESONANCE AND DE HAAS - VAN ALPHEN EXPERIMENTS IS
DESCRIBED ALONG *ITH A DISCUSSION OF THE MORE
SUCCESSFUL RESEARCH AREAS. (AUTHOR) (U)
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /lZZNT

AD-639 661 9/5 2O/1Z
WESTINGHOUSL REbEARCH LABS PITTSBURGH PA

TUNED INTEGHATEU CIRCUITS. IU)

DESCRIPTIVE NUTE: QUARTERLY NEPTo NO. It I APR-I JUL
661

SEP 66 7ap NENELLWo Ce IlALAgSs Me I
MCAVOYod Re

REPTo NO. 66"9FI-NEWSC-RI,
CONTRACT: DA-28"-oq-AMC-o2045c|)o
PROJ: DA-IE6-2ZOUI-A-409
TASK: 03t
MONITOR; ECOM OZO4S-I

UNCLAbSIFIED REPONT

SUPPLMELN1ARY NOTE:

DESCRIPTORS: (OTUNIN4 DEVICES, *INTEGRATED

CIRCUITS)t StMICONUULTOR DEVICES,
MICROMINIATUiIZATION(ELECTRONICS) , CADMIUM
COMPOUNDS SULFIUES. PIEZOELECTRIC CRYSTALS (UI

THE PURPOSE OF THE CONTRACT IS TO INVESTIGATE
TUNING UEVILES AND PHYSICAL PHENOMENA WHICH COULD
LEAD TO STABLE FREQUENCY SELECTIVE SILICON INTEGRATED
CIRCUIT5 OVeR THE RANGE FROM IbO KHZ TO 150 MHZ.
THIS FIRST QUARTERLY REPORT INCLUDES THE
DESCRIPTION OF THE METHOD FOR PRODUCING
STOICHIUMETRIC, WELL-ORIENTED AND INSULATING THICK
FILMS OF CDb BY VACUUM CO-EVAPORATION. DISCUSSES
THE STRUCTURAL HEXAGONALITY OF THE PRODUCED COS
FILMS AND DESCR18ES THE EXPERIMENTAL ANALYSIS OF
PIEZOELECTRIC RLSONANCES. (U)
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UNCLASSIFIED
DD CEPORT BIBLIOGRAPHY SEARCH CONTROL No@ /ZZZHT

AD-6qI UO2 14/ 9/1
LINCOLN LAB MASS INST OF TECH LEXINGTON

COMPAAIIVE DATA ON C0S TRANSDUCERS FHOM 1' MC/S TO
7U GC/S. (U)

DEC 65 jp wEBERpROBERT 1
REPT. NO. JA'2731,
CONTRACT: AF 19(628)-5167P
MONITOR: ESD TR-66-234

UNCLASSIFILO REPORT
AVAILABILITY: PUBLISHED IN PROCEEDINGS OF THE IEEE
V5 N2 P333-4 FEB 1966.

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eCADMIUM COMPOUNDS, SULFIDES),
(*TRANSDUCERS# SLMICONDUCTING FILMS),

PENFURMANCEIENGINEENING), ELECTRON BOMUARDMENT,
HIGH FREWUENCY, VERY HIGH FREQUENCY, VAPOR
PLATING, ACOUSTIC5. ULTRAHIGH FREQUENCYg MICROWAVE
FREQUENCY# PIEZOELECTRIC TRANSDUCERS (U)

THE LETTER KEPONTb THE RESULTS OF USING A
STRAIGHTFORNARD ELECTRON-BOMBARDMENT TECHN14UE AS

OPPOSLU TO OTHEm TECHNIQUES FOR THE REPRODUCIBLE,
INDIRECT-vAPOR DEPOSITION OF INSULATING PIEZOELECTRIC
CADMIUM SULFIDE FILM TRANSDUCERS ONTO METALLIC,
NONMETALLIC. AND SEMICONDUCTING MATERIALS.
PRELIMIINARY COMPARATIVE DATA ARE PRESENTED
CONCERNING THE PERFORMANCE OF THESE TRANSDUCERS
COMPAREO TO AT LEAST ONE OTHER POSSI LE METHOD OF
ACOUSTIC EXCITATION COMMONLY USED IN THE SAME
SITUATIUN. (AUTHOr) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No@ IZZLmT

AD-641 '4OU 2U/12

DELAWARE UNIV NEWARK DEPT OF PHYSIC5

INJECTIUN CAUSEO P-N jUNCTION IN CD~o (U)

DESCRIPTIVE NUTEI TECHNICAL REPi.,
OCT 66 2lP BOER@K. *. I*ANDeJo Jo I

RPT. NOo TR-1S
* CONTRACT: NONR-'336(O0)

UNCLASSIFXED REPORT

DESCRIPTONS; (OSLMICONDUCTORS9 ELECTRICAL
PROPERTIES)# (eCADMIUM COMPOUNDS, $ULFIDES)v
CARRIERS(SEMICONuUCTORS)s PHOTOCONDUCTIVITY,
INFRARED RADIATION# VOLTAGE IU)

IDENTIFIERS: CADMIUM SULFIDE (U)

IT IS OBSERVED USING THL FRANZ-KELDYSh EFFECT
THAI CEKTAIN eVeRY PURE, CD5 CRYSTALS SHOW A HIGH
FIELD LAYER CLOSE TO, BUT *ELL SEPARATED FROM, A MOLE

INJECTIING ANODE (AU). THIS LAYER IS IDENTIFIED

INVERSIUN OF A aR QUENCHING SPECTRUM INTO A

SIMILAR IR LXCITATION SPECTRUM IS OBSERVED AT AN
APPLIED VOLTAGE WHERE THIS HIGH FIELD LAYER BECOMES

IVISIBLE's AND EXPLAINED AS CAUSED BY A CURRENT
CONTROLLING P-TYPE REGION IN CDS. (AUTHOR) CU)
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ODC HEPORT BIBLIOGHAPHY SEARCH CONTROL No. /ZZZHT

AU-641 466 9/1 20/12

GENERAL ELELTRIC CO SCHENECTADY N Y RLSEARCH AND
DEVELOPMENT CENTER

NEW SULID-STATE DEVICE CONCEPTSs (U)

SEP 66 SIP AVEN@Mo ;GARWACKIwo IHALLs
Re b, inICHARPSUNOJ* Re IWOODBURYtHe H. I

REPT. NO. SCIENTIF:C-6
CONTRACT: AF 19(628)-4976
PROJ: AF-4600
TASK: 46UGUS
MONITUR: AFCRL 66-667

UNCLASSIFIED REPORT

DESCRIPTORS: (0SmMICONDUCTOR DEVICES, SOLID STATE
pHYSICS), ELLCTRULUMINESCENCEt SEMICONOUCTORS,

CADMIUM ALLOYS, CADMIUM COMPOUNDS, SELENIUM

ALLOYS, SULFIDES, ZINC ALLOYSt SILICON# MASKING,
DIFFUSION, SULUBILITY, PHOTOCONDUCTIVITY,
OXIDATION& SEMICONDUCTING FILMS,
DIODESISCMICUNOUCTOR), OXIDES (U)
IUENTIFIENS: THIN FILMS# THIN FILMS
ELECTRONICS (M)

THE DIFFUSION OF SE IN CDSE IS FOUND TO BE
SIMILAR TO THAT IN CDS. NA DIFFUSES RAPIDLY IN
CDS9 INDICATING AN INTERSTITIAL DIFFUSION
MECHANISM. ENHANCED NA SOLUBILITY IN DONOR-DOPED
MATERIAL INUICATES, IN ADDITIONe A SUOSTITUTIONAL
FORM* IN CL-DOPLD COS IT FORM5 A RATHER
STABLE NACL COMPLEX 'MOLECULE.' A METHOD OF
MEASURING THE DIFFUSION PROFILE OF CL USING
RADIOACrIVE NA 15 INDICATEOP MEASURLMENTS SHOW

CONSIDEASLE OVERLAP uETWEEN THE PHOTOCONDUCTIVITY
ZEXCITATION BANDS IN P- AND N-TYPE

ZNSE(A)TE(I-X) AND THE ELECTROLUMINESCENT
EMISSION SAND OF THE DIODESo THUS CONFIRMING THE
TURN-ON MECHANISM POSTULATED EARLIERo REDUCTION OF
THE CONTACT RESISTANCE TO THE P-TYPE SIDE OF THE
ZNSE(AITE(I-X) UiODES HAS MADE IT
POSSIBLE TO TURN THLM ON AT 77K WITHOUT AN EXTERNAL
LIGHT PULSE. THE ELECTROCHEMICAL PHENUMENA TAKING

PLALE DOUlING TH. OXIDAYION OF SILICON ARE OISCUSSED.
WITH THIN-FILM 6AAS DIODES PREPARED UNDER MORE
CAREFULLY CONTROLLED EVAPORATION CONDITIONS, IT HAS
BEE1N FOUND THAT ONLY FILMS DEPOWITED ON SUBSTRATES
BETwEEN 3S0 AND '4bOC HAVE OPTICAL PROPERTIES
APPROACHING THOSE OF BULK GAAS.
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

Ao-641 711 9/6
CALIFORNIA UNIV BERKELEY DEPT OF ELECTRICAL

ENGINEENING

MUNOCHRUMATIC ILLUMINATION OF CADMIUM-SULFIDE
OSCILLATORs fUl

APR 65 3p WHITER. Me I
CUNTRACT: AF-AFO5R-39-6q
PROJd AF'q75I
MONITUR: AFObR 66-00 3

UNCLASSIFIED REPORT

AVAILABILITY: PUBLISHED IN PROCEEDINGb OF THE IEEE
VS3 N7 P7q5-6 JUL 1965a

DESCRIPTORS; (eCHYSTAL OSCILLATORS, ILLUMINATION),
S(CADMIUM COMPOUNDbt SULFIDES), MONOCHROMATIC
1XGHTO OSCILLATIONo INTENSITYp
RESISTANCE(ELECTR!CAL) t SEMICONDUCTORSo SINGLE
CRYSTALS, ELLCTRIC CURRENTS (U)

THE PERIOD, WAVLFORMo AND AMPLITUDE OF CURRENT

OSCILLATION5 IN A UNIFORMLY ILLUMINATED CADMIUM-
SULFIDE OSCILLATOR HAVE BEEN FOUND TO DEPEND STRONGLY
UPON THE *AVE-LENGTH AND INTENSITY OF THE LIGHT USED*
THE OBSERVATIONS DESCNIbED HERE SHOW THAT A GIVEN
FEATURE OF THE USCILLATION ([EGos A PARTICULAR
WAVESHAPE) IS NOT ASSOCIATED SOLELY WITH A SINGLE

WAVELENGTH, BUT RATHER THAT THE WAVE-LENGTH AT WHICH
THE FEATURE OCCURS DEPENDS UPON THE LIGHT INTENSITY*
THE OBSERVATIONS STRONGLY SUGGEST THAT THE
WAVELENGTH AND INTENSITY OF ILLUMINATION ARE NOT
PRIMARY PARAMETLRSo BUT RATHER, BY THEIR EFFECTS UPON
RFSISTIVITY OF THE COSP THEY AFFECT YHE
OSCILLATIONSe (U)
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AU-64i E01 20/b
MASSACHUSETTS INST OF TLCH LEXINGTON LINCOLN LAB

ELECTRON-bEAM PUMPED LASERS OF COSE AND CDSo (U)

JAN 66 SP HURWITZoCHARLES C. I
REPT. NO. JA-2767
CONTRACT: AF 19(628)*5167
MONITOR: ESD TR-66-235

UNCLASSIFIEO REPORT
AVAILABILITY: PUBLISHED IN APPLIED PHYSICS
LETTERS VS NS PIZI'$ MAR 19669

DESCRIPTONS: (eLASERSo eSEMICONDUCTOR DEVICES),
(9PUMPIN6(OPTICAL), *ELECTRON SEAMS), CADMIUM
COMPOUND5o SELENIOES, SULFIDES, EXCITATION,
EMISSIVITY, POWER, SINGLE CRYSTALS (U)
IDENTIFIEHS; CADMIUM SELENIDE, CADMIUM SULFIDEo
SEMICONDUCTOR LASERS (U)

LASER ALTiON WAS OBTAINED IN SINGLE CHYSTAL
PLATELETS OF CDS AND CDSE EXCITED BY A 20-
7SKEV ELEcTRON bEAM. THE LASER EMISSION IS
CENTEREO AT 9iLu ANU 9SOA IN COS AND AT 6640
AND 6YIUA IN CD3E, FOR TEMPERATURES OF 42 AND
77K, HE5PECTIVELY, PEAK OUTPUT POWERS OF 160
WITH A CORRESPONDING POWER EFFICIENCY OF 65 IN
COSE ANO 1o WITH AN EFFICIENCY OF U975 IN
CUS WERE OBTAINED AT '.ZK, CORRESPONDING VALUE
OF POWEh AND EFFICILNCY AT 77K WERE SOMEWHAT LOWER.
(AUTHQR) (U)
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DD REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZZZHT

AQ-692 217 4lic
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAD

ELECTRON BOMBARUMENT 1ECINIQUE FOR DEPOSITION OF COS

FILM TRANSDUCERS, (U)

FEB 66 3P WEBERROBERT I

RLPT. NO* JA-276&

CONTRACT: AF 19(62b)-5167

MONITOR: ESD TR-66-4Z2

UNCLAbS5IFIED REPORT

AVAILABILITY: PUBLISHED IN REVIEW OF SCIENTIFIC

INSTRUMENTS V37 N7 P955-6 JUL 1966.

OLSCRIPTOKS; (STNANSDUCENS, FILMS)t

(*PIEZOELECTNIC TRANSDuCERS, PREPARATIUN),

(*CADHIUM COMPOUNDSt *VAPOR PLATING), *ISULFIOESp

VAPOR PLATINC). tLECTROACOUSTIC TRANSDUCERS,

DEPOSITION. ELECTRON BOMBARDMENT, DIELLCTRICS,

ACOUSTIC PkOPERTIEb, PHONONS (U)

IDENTIFIERS: CADMIUM SULFIDE, THIN FILMS (U)

A SIMPLL LLECTRUN BUMbAHOMENT TECHNIQUE FOR THE
REPNOUU(IBL., INiD)IRECT VAPOR DEPOSITION OF INSULATING

PIELOELECTRIC CADMIUM SULFIDE FILM TRANSDUCERS IS

DESCRIBED IN DETAIL. bY THIS TECHNIQUE, HIGH

RESISTIVITY FILmS RANGING IN THICKNESS FROM 0e TO 62
MICRONS WERE DEPOSITED UNTO INSULATORS,

SEMICONDUCTORS AND METALS. THESE DILM TRANSDUCERS
WERE ACOUSTICALLY ACTIVE FROM 70 GC TO 14 MIC.

(AUTHOR) IU)
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UNCLASSIFIED

DOC OEPORT BIBLIOGRAPHY SEARCH CUNTROL NOD /ZZZHT I

AU-6q2 'SU u /12 20/2
EAGLE-PICHER INOUSTHILS INC MIAMI OKLA MIAMI RESEARCH

LA85

RESEARCH IN PURIFICATION AND SINGLE CxYSTAL GRO*TH OF

Il-VI CUMPOUNDSo (U)

DESCRIPTIVE NUTE: QUARTERLY PROGRESS REPTo NO* 6, IS

JUL-I1 UCT 66,
OCT 66 32P FAHRIGRo H. idROONse We I

WEBb,(as No I
CONTRACT: AF 33(b1I)-2947

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-634 59I

DESCRIPTORS: (*SINGLE CRYSTALS, *SEMICONDUCTORS)$
(eCRYSTA6 GRUNTH, SINGLE CRYSTALS).
5YNTHEISI(CHLMISTRY)i PURIFICATION, CAUMIUM,
SULFUR, CADMIUM COmPOUNDS, SULFIDES# ZINC
ALLOYS. bELENIUM ALLOYS, ZINC COMPOUNObs CADMIUM
ALLOYS, INTENMETALLIC COMPOUNDS (U)

JUENTIFIERS: CADMIUM SULFIDE, CAUMIUM 5ELENIDvE
ZINC SULFIDE, ZINC SELENIDE (U)

COMPOUNUS SYNTHESIZED 09RE COSt ZNS, COSE
AND ZNSL. THE PURITY OF THE COS REMAINED AT
A LEVEL OF ABOUT 6 - 995o ANALYSIS OF THE ZINC

COMPOUNUS INDICATES SOMEWHAT ;.OWER PURITY AND EFFORTS
TO IMPROVE THIS SITUATION WERE INITIATED.
CRYSTALLIZATION OF CDSs CDSEo AND ZNS WAS

ACCOmPLISHEU FROM THE VAPOR PHASE* (U)
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UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AU-6'9 b24 9/I 13/8

PHILCO bLUE BELL PA APPLIED RESEARCH LAB

METAL BA5E TRANPI|TOR 11, JUl

DESCRIPTIVE NUTE: REPT. No. 4 (FINAL) I JUL 64-30
JUN 6b,

JUL 66 71P KANE#WALTER IHERSHINGERe
LINCOLN I

REPT. NO* AO5-F
CONTRACT: OA-28-U43-AMC-OO61(E)

PROJ: DA-IP6"220OI-AmO56
TASK: IP6-22001-A-US602
MONITOR: ECOM 00161-F

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: )EL ALSO AD-62i 362-

DESCRIPTORS: e*TRANSISTONS, *FILMSl, METAL FILMS,
SEMICONDUCTING FILMS, DIODES(SEMICONDUCTORIg
RE ISTANLEIELECTRICAL)j GAIN, THICKNESSo GOLD,

MANUFACTURING METHODS, SULFIDES, VAPOR PLATING,
ELECTRICAL CUNDUCTANCE, SUBSTRATESo ZINC
COMPUUNOS CADMIUM COMPOUNDS, AGINGIMATERIALS) (U)
IgENTIFIERS: THIN FILMS, THIN FILMS
ELECTRONICS (Ul

THE MLAN-FREE-PATH OF ELECTRONS IN SEVERAL METAL
FILMS WAS DLTERMINED AND FOUND TO BE INDEPENDENT OF
DEPOSITION RATE AND SUBSTRATE TEMPERATURE. THE
MINIMUM THICKNESS FOR CONTINUITY OF SUCH FILMS WAS
ALSO FOUND TO BL INDEPENDENT OF SUBSTRATE
TEMPERATURES, AND VARIES WITH DEPOSITION RATE ONLY
FOR LOW RATS. VALUES OF MEAN-FREE-PATH AND
MINIMUM THICKNESS ARE GIVEN. IT IS INDICATED THAT
THE VERY LON VALUES OF T SUB HIN/HOT-ELECTRON MEAN-

FREE-PATH NECESSARY FOR A HIGH-GAIN METAL-BASE

TRANSISTOR ARE NOT LIKELY TO BE OBTAINED. THE
CHARACTERISTICS OF THE TRIODES FABRICATED DURING THIS
PROGRAM HAV BEEN ANALYZED, AND IT HAS BEEN CONCLUOED
THAT THE IMPORTANT GAIN MECHANISM Is THE CONTROL OF
CURRENT FLOW THROUGH A GRID-LIKE STRUCTURE, FORMED BY
A PARTIALLY AGGLOMERATED BASE FILM. THE CONTROL OF
COMPOSITION GRAUIENT IN ZNCUS FILMS I$ SEEN TO
PERMIT FABRICATION OF THIN-FILM SCHOTTKY DIODES
HAVING PREDICTAdLE BARRIER HEIGHTSp YIELDING A METHOD
OF CONTROLLING DIODE CHARACTERISTICS. (AUTHOR) (U)
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SAo-64i V3J 9/1

WESTINGHOUSL ELECTRIC CORP ELMIRA N Y ELECTRONIC TUBE
DIV

SOLID STATE IMA4E INTENbIFlER56 (U)

DESCRIPTIVE NOTE: MONTHLY TECHNICAL LNWINEERING REoT, NO.
'4 1-31 JUL 66,

AUQ 66 6P FOWLISO. C. ;NOVICEoMe As I

r* SZEPESIeZ.
CONTRACT: N61339-66-C06')
P oj: 7210-2

UNCLASSIFIED kEPORT

SuPPLEMENTARY NOTL: SEE ALSO AD-637 171.

DESCRIPTORS: (*IMAGE INTENSIFIERStELECTRONIC5)9

SOLID STATE PHYSICS)# CADMIUM COMPOUNDS, SULFIDES9

SINTERIN69 FILMS, OPTICAL COATINGSo GERMANIUM,

mA6NESIUM COMPOUNDSt FLUORIDES, CHROMIUM,

SILICON COMPOUNDS, MONOXIDES,
RESISTANCE(ELECTRICAL)l LIGHT TRANSMISSION,

DISPLAY SYSTEMS, LASERS, SCANNING, CADMIUM

ALLOVS, bELEN1UM ALLOYSt PHOSPHORESCENT MATERIALS (U)

IDENTIFIERS: CADMIUM SULFIDE, CADMIUM

SELENIUE IU)

SERIES OF EXPERIMENTS WERE CARRIED OUT FOR

DECREASINgi IN DARK CURRENTS IN SINTERED CDSE

1LAYERS. A BATCH OF CO5 POWDER WITH IS ZNS

WAS PREPAREU ANu IS BEING EVALUATED. CR-SjO

FILMS WERE DEPOSITED AND IMAGE INTENSIFIER PANELS

ARE BEING BUILT ON THEM IMAGE INTENSIFIER PANELS

WERE BUILT AITH INSULATING OPTICAL BLACK FILMS

BETOEEN THE PC AND EL LAYERS. A COMBINATION

DISPLAY SYSTEM BY PROJECTING A LASER SCANNED IMAGE ON

THE PC-EL IMAGE Il TENSIFIER WAS DEMONSTRATED.

(AUTHOR) IU)
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AD-6'$4 51991

WESTINGHOUSL RESEARCH LABS PITTSBUR6H PA

TUNLD INTEGHATED CIRCUITS, IUl

DESCRIPTIVE NUTE: QUARTERLY REPT., NO. Z 1 JUL-30 SEP
661

DEC 66 ?7p NEWELLsW, Es iZALARoSq Me I
CONTRACT: DA-20-U43-AMC-U2045(E)
PROJ: DA'LEb-22OUI.A-440

TASK: LE622U0OI-A-4O U3
MONITOR: ECOM 02046-2

UNCLAbSIFIED REPORT

DESCRIPTORS: (*IIqTEGRATEU CIRCUITS, *TUNINGDEVICES|i VAPOR PLATING, VACUUM APPARATUS, CADMIUM
COMPOUNDS, SULFIuES, FILMS, RESONATORS,
PIEZUELECTRIC CRYSTALS, RESONANCE. SILICON,
4OLD, IMPEDANCE MATCHING (IJIUENTIFIERS: CADMIUM SULFIDEs THIN FILMS, THIN
FILb ELtCTRONIC! Ul

APPARATUS AND IMPROVED PROCEDURES FOR THE VACUUM
CO-EVAPORATION OF THICK COS FILMS (S TO 15
MICRl3I ARL DESCRIdED, A CORRELATION BETWEENTHE THICKNESS OF COS FILM PIEZORESONATORSo THEINRESONANT FRLQUENCY AND THE ELECTRODE AREAS, REQUIRED

VOR THE 50 UHM IMPEDANCE MATCHING, WAb WORKED OUT&
FIRST FILM RESONANCES (AS DISTINGUISHED FROMSUBSTRATE RE5ONANCESI WITH Q OF ABOUT IS #ERE
OBSERVEU IN GOLO-CDS-6OLD PIELOELECTRIC
STRUCTURESo DEPOSITED ON THIN AND THICK GLASS
SUBSTRATES. (U)

195

UNCLASSIFIED /ZZZHT



UNCLASSIFIED

UDC REPORT BIBLIUGHAPHY SEARCH CONTROL NO@ /ZZZHT

AD-6 3 77Y 9/1 13/B
RADIO CORP OF AMERICA SOMERVILLE N J DEFENSE
MICROELtCTRONICS

THIN-FILM POLYCHYSTALLINE FIELD-EFFECT TRIODE. (U)

DESCRIPTIVE NOTE: FINAL REPT., I JUL 64-30 JUN 66o
NOV 66 139P TOPFER,Ms L, tBOWEvJ, Jo I

DANIS#A, He IELLIS,!. Go ;FABULAJo Jo I
CONTRACT: DA-2B-u43-AMC-O0231(L)
PHOj: UA-IP6220UI-AU56
TASK: U2
MONITOR: ECOM UO23I-F

UNCLAbSIFIE0 REPORT

SUPPLEMENTANY NUT4: SEE ALSO AD-639 433&

DESCRIPTONS: (*TRANSISTORS, SEMICONDUCTING FILMS),
mICROSTRUCTUNEv CAUMIUM COMPOUNDSo SULFIOES#
bEMICONDUCTOR DEVICES, CAOMIUM ALLOYS, SELENIUM
ALLOYS, PHUTUELECTNIC EFFECTo MANUFACTURING METHODS.
SILICON COMPOUND5, OAIDES, CAPACITANCEo VOLTAGE,
SURFACE PROPERTI.SP MASKING,
6ATESICIRCUITS) (U)
IDENTIFIEHNS THIN FILMS, THIN FILM5
ELECTRONICS (I

THE REPURT COVEtjS THE WORK ON THE THIN-FILM
POLYCRYSTALLINE FIELD-EFFECT TRIODE DURING THE PERIOD
OF JULY 1, 1964 TO JUNE 39s 1966. ALL OF THE
WORK ON THZ CONTRACT IS REVIEWED, THE FOLLO*ING
WORK UONE DURING THE EIGHTH QUARTER 15 ALSO COVERED.
THE BEHAVIOR OF THE REVERSIBLE GATE INSTABILITY AT
TEMPERATUNEo BETWEEN -4OC AND +60C IS
DISCUSSED* THE INVESTIGATION WAS CARRIED OUT TO
DETLRMINE THE VARIATION OF THE INSTABILITY MECHANISM
OITH TEMPERATURE. THESE INITIAL MEASUmEMENTS ARE
TOO PRELIMINARY TO DRAW CONCLU0IONSo THE MASKS FOR
THE FOUR-INPUT NOR/OR GATE CIRCUIT *ERE RECEIVED,
AN D THE WIRE GRILLE WAS FABRICATED. INITIAL TRIAL
RUNS WITH THESE MASKS TO EVALHATE THE ALIGNMENT WERE
COMPLETLD AND PROVED SATISFACTORY, FAURICATION OF
THE INTEGRATED CIRCUIT WAS INITIATED. WORK *AS
INITIATLD TO INVESTIGATL THE CONTROLLED DEPOSITION
AND NUCLEATION OF SEMICONDUCTOR FILMS, AND AN
INVESTIGATIUN OF GATE THRESHOLD SHIFTS WAS CARRIED
OUT# IN ORDER To GAIN A BETTER UNDERSTANDING OF THE
MECHAN!SM OF THL TFT INSTABILITYo (AUTHOR) lU)
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AQ-646 262 9/1 9/
RADIO CORP OF AMERICA SOMERVILLE N J DEFENSE
MICROELECTRONICS

THIN-FILM PULYCNYSTALLINE FIELD-EFFECT TRIOuE. fU)

DESCRIPTIVE NOTE: WUARTERLY REPT. NO. Is I JUL-30 SEP
686

DEC 66 29P TOPFERoMo L, IFABULA,4 J, I
RAPPA9 K. ;SCHtLHORN#Ro Lo I

CONTRACT: DA-20-U0J-AMC-02q321E)

PkOj: OA-lE6-22OUI-AS'o
TASK: IE6-22UOL-A44O-03
MONITOR; ECOM 02432-1

UNCLASSIFIED REPORT j
DESCRIPTOHS: 10FIELD EFFECT TRANSISTORbo FILMS),
LIFE EXPLCTANCYO MICROsTHUCTURE, CADMIUM SULFIDES,
CADMIUM 5ELENIDEbo SILICON COMPOUNDSo OXIDES.
PHOTOELECTRIC EFFECT, CAPACITANCE. VOLTAGE.

INTEWFACES, UATESICIHCUITS), INTEGRATED
CIRCUITS (U)
IDENTIFIERS: THIi4 FILMS, THIN FILMS
ELECTRONICS (M)

LIFE TEbT DATA ARE PRESENTED ON THIN-FILM
TRANSISTORS *HICH HAVE BEEN-ON LOAD LIFE TEST FOR
OVER 2PUOU HOURbs SOME OF THE PROBLEMS ASSOCIATED
OITH THE MAbKIN6 TECHNIQdUE USED TO FABRICATE THE
FOUR-INPUT NOR/OR GATE CIRCUIT ARE DISCUSSED,
TESTING PROCEDURES TO BE USED TO EVALUATE THE
CIRCUIT ARE DISCUSSED IN DETAIL. SOME OF THE TEST
DATA ON THE INITIAL CIRCUITS FABRICATED ARE
PRE5ENTLD. IAUTHOR) IU)

i
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AD-646 U41 29/1
WESTINGHOUSL RESEARCH LABS PITTSBUR4H PA

MULTILAYER &NHANCEMENT OF MICROWAVE PIEZOELLCTRIC
CONVERS1O1 IN COS-SIO LAYERS, (U)

5EP 65 6P DE KLERKJ. IKLEMENSP. Go I
KELLYvE, Fs I

REPT. NO* SCIENTIFIC-3 e65-9F5-I08-P2
CONTRACT: AF 19|6z8)'s372
PROJ: AF-8683
TASK: 866301
MUNITOR: AFCL 67-0017

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN APPLIED PHYSICS
LETTERS V7 NIO P26'-5 NOV 15 1965.

DESCRIPTONS: (*PIEZOELECTRIC TRANSDUCERSo FILMS),
CADMIUM SULFIDESo SILICON COMPOUNDS, MUNOXIDES,
ijAIN8 SANDkICH CONSTRUCTIONo MICROWAVEbt ENERGY
CONVERSION, ULTRASONIC RADIATION, PHONONS lU|

IT *AS FOUNU POSSIBLE TO INCREASE THE
ELECTROMAGNITXC CONVERSION EFFICIENCY OF COS
PIEZOELECTRIC THIN FILM TRANSDUCERS UNDER FREE FIELD
CONDITIUNS bY USING A MULTILAYER STRUCTURE OF
ALTERNATE LAYERS OF ACTIVE AND PASSIVE MATERIAL.
UNDER TH&SE CONuITIONS THE POWER GAIN INCREASES
DIRECTLY AS THE S UARE OF THE NUMBER OF ACTIVE
LAYERS. 9.5 DB 6AIN HAS BEEN ACHIEVED WITH A THREE
ACTIVE LAYER TRANSDUCER. (AUTHOR) (U)
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*.0-646 U46 2U/I

WESTINGHOUSL RE5EARCH LAOS PITTSBURGH PA

MULTILAYER THIN FILM PIEZOELECTRIC TRANSDUCERS, (U)

DEC 6S dP DE KLERKoJOHN I
REPTe NO* SCIENTIFIC-S s65-9FS-WAVES-P
CONTRACT: AF 19(62B)-'4372
PROJ: AF-8683
TASK: 86b3UI
MONITOR; AFCRL 67-OO19

UNCLASS1FIED REPORT

AVAILABILITY: PUBLISHED IN IEEE TRANSACTIONS ON
SONICS AND ULTRASONICS VSU-13 N3 P99-103 AUG 196&,

SUPPLEMENTARY NOTE: PRESLNTED AT THE MICROWAVE PHYSICS

LAS. ACOUSTILS SYMPOSIUMO BEDFORD, MASbe 28-29
OCT 6S.

DESCRIPTORS: 1ePIEZOELECTRIC TRANSDUCERSo FILMS),

5ANDmICH CONbTRUCTIONs ACOUSTICS, VAPOR PLATING,
CADMIUM 5ULFIDES, ZINC SULFIDES, SILICON
COMPOUNDbo MONOXIDES, ACOUSTIC IMPEDANCE (U)

IDENTIFIERS: THIN FILMS (N)

SINGLE LAYEk THIN FILM TRANSDUCERS V WHEN USED IN

DEVICES SUCH AS DELAY LINES, ARE LIMITED TO THEIR
POWER HANDLING CAPAbILITIES AND AT VERY HIGH

FREwUENCIES HAVt LARGE CAPACITIES WHICH INTRODUCE

ELECTRICAL MATCHING PROBLEMS. SOME OF THESE

DIFFICULTIES CAN BE OVERCOME BY EMPLOYING MULTILAYER
TRANSDUCERS *HICH HAVE LOWER CAPACITIES AND HIGHER
POWER HANDLING CAPABILITIES THAN SINGLE LAYER
TRANSOULERSo MU6TILAYER TRANSDUCERS, USING

ALTERNATE ACTIVE COS AND PASSIVE 510 LAMBOA/2
FILMS HAVE bEEN FABRICATED, AND THE INCREASE IN PO*ER

OUTPUT FOR CONSTANT ELECTRIC FIELD GRADIENT IS FOUND

TO BE PHOPORTIONAL TO THE SWUARE OF THE NUMBER OF

ACTIVE LAYENS. THE ACOUSTIC REFLECTION AND
TRANSMISSION COEFFICIENTS AT A BOUNDARY, BETWEEN TWO
MEDIA OF DIFFERENT ACOUSTIC IMPEDANCES# ARE PRESENTED
IN 4RAPHICAL FORM. A TABLE GIVING ACOUSTIC
VELOCITIES AND IMPEDANCES OF SEVERAL MATERIALS FOR

DIFFERENT UODES OF PROPAGATION IS INCLUDED.
(AUTHOR) (U)
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AU-647 319 2U/12 20/3
DELAWARE UNIV NEWARK DEPT OF PHYSICS

STUDY OF LAYER-LIKE F!ELD INHOMOGENEITIEb IN CUb
USING FHANZ-KELuYSH EFFECT# (U)

DESCRIPTIVE NOTE: TECHNICAL REPTo
JUN 67 13'P BOERKv Wo I

REPT. NO. TR-16
CONTRACT: NONR-4336(OO)t OA-3-12q-ANO(D)-173

UNCLASSIFIED REPORT

SUPPLEMLNTARY NOTE: MASTER#S THESISo

DESCRIPTORS: (*FIELD THEORY, OCAUMIUM SULFIDES)o

SINGLE CKYSTALS, ELECTRICAL CONDUCTANCE

ELECTRUOPTICbi BAND THEORY OF SOLIDS,
5EMICONDUCTORS, CARRIERS(SEMICONDUCTORS)
ELECTRON DENSITY (U)

SOMb EXPERIMENTALLY OBSERVED PROPERTIES OF LAYER-
LIKE FIELU INHOMOGENEITIES IN COS SINGLE CRYSTALS
ARE REPORTED. APPARENT DEVIATION3 OF THE RESULTS
FROM TH THEORY PROPOSED BY BOER ARL SHOWN TO BE
RESOLVAdLE WASEU ON A FORM OF LAYER FORMATION
PROPOSED BY VOSS. THE BEHAVIOR OF MOVING

SUBLAYERSt UBSERVED IN MOVING LAYER-LIKE FIELD
INHOMOGENEITIES, IS REPORTED* THESE SUBLAYERS ARE
FOUND TO CAUSE LURRENT OSCILLATIONS IN A RANGE FROM 2

TO 9 HZ WITH THE FREQUENCY PROPORTIONAL TO THE
ELECTRON DENSITY TO THE 1.3 POWER. THE EFFECT OF
JOULE HEATING IN THE 'S SHAPED RANGE ALSO CAUSES THE
ABSORPTION EDGE OF THE ENTIRE INTERELECTRODE REGION
TO PERIODICALLY SHIFT MORE THAN IOOA@ THESE
PERIODIL TRANSITIONS ARE ATTRIBUTED TO THE REPETITION

OF THE INITIATION OF CURRENT CHANNEL FORMATION
FOLLONEU BY THE FORMATION OF UNSTABLE LAYER-LIKE
FIELD INHOMOGENEITIES. IN ADDITION, A NEW TYPE OF
FIELD INHOHUGENEITY IS REPORTED THAT FORMS AS A
'RING' AROUND BUT WELL-SEPARATED FROM THE ANODE IN
OPURE' COS CRYSTALSo THE PROPERTIES THAT
DISTINGUISH THIS FILED INHOMOGENEITY FROM THOSE
ALREADY OBSERVED ARE GIVENo THE BEHAVIOR INDICATES
THAT THE CRYSTAL CURRENT IS RECOMBINATION LIMITED AND
THAT THE HIUH FIELD ANODE 'RING o ACTS AS A P-N
JUNCTION* (AUTHOR) fUl
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AU-647 o4Y 9/i 20/6
MAT5U!HITA HESEANCH INST TOKYO INC KAwA5AKI IJAPAN)

STUUILS OF INFRARED IMAGE CONVERTER (:OLIDObTATL TYPE
AND VACUUM TYPEj. lUl

DESCRIPTIVE NUTE: PRUGRE5S REPT.,
DEC 66 1S7P MIYAJIlKOH-ICHI I

CONTRACT: UA-gz-557-FEC-38337

UNCLAiSIFIED HEPORT

SUPPLLMLNTARY NOTL; URIGINAL CONTAINS COLORs AVAILABLE IN

bLACK ANU WHITE AFTER URIGINAL COPIES ARE EXHAUSTEOs

DESCRIPTONS: (*IMAGE CONVERTERS, *INFRARED

EQUIPMLNT), JAPAN, INFRAHED PHOTOCONDUCTORS,
SOLID $TATE PHYSICS, PHOSPHORESCENT MATERIALS,
WUENCHIN4(INHIBITION), INFRARED OPTICAL

MATERIALS. INFRARED IMAGESi PHoTOCATHODES,
PHOTUDIOUEt CADMIUM SELNIDESo CADMIUM SULFIDESo
CADMIUM ALLOYSP TELLURIUM ALLOYS. DOPING (U)

THEURETICAL AND EXPLRIMLNTAL STUDIES *ERE PERFORMED
IN AN EFFORT TO OdTAIN AN INFRARED IMAGE CONVERTER.
THE PHO4RAM WAS DIVIDED INTO THREE PAMTS* PART
I WAS CUNCEHNED WITH THL PHYSICh AND MATERIAL
RESLARCH IN TERMS OF THE IMAGE CONVERbION. EFFORTS
WERE OEVOTEU TO A STUDY ON THE INFRARED
PHOTOCONDUCTIVE MATERIALS WITH HIGH SLNSITIVITY IN
THE NEAR INFRARLD RLGION, AND ON THE PHOTOCONDUCTOR
WHICH SNOWS GOOD PHOTOCONDUCTIVE WUENCHING
PHOPERTIES# SOME ANALYSIS OF WUENCHIN4 MECHANISM
WAS ALSU UONE. PANT I CUVERED ALL KIND OF THE
SOLID STATE INFRARED IMAGE CONVERTERS SUsrA8LE TO THE
INFRAREU RE(4ION. EFFORT OF THIS INTERVAL EFFORTS
WERE CONCENTRATeD TO THREE PROBLEMS; THE
PHOTOCONDUCTOR (UENCHINQ SYSTEM, DIRECT RECEIVER OF
THE INFRAREu IMAGE, AND THE HIGHLY SENSITIVE IMAGE
CUNVERTER SYSTEM. PART III WAS ANOTHER APPROACH
TO THE INFRARED IMAGE CONVERTERe POSSIBILITY OF A
NEW TYPL PHOTOCATHODE SUITABLE TO THE INFRARED REGION
WAS STUuIED. FOR THIS PURPOSE P-SI-AL DIODE
WAS TAKEN UP, A10 PHOTOINDUCED HOT ELECTRON
EMISSION oAS EXPERIMENTALLY OBSERVED* SOME
IMPROVEMENT OF 6MISbIUN WAS OBTAINEU. FURTHER, THE
ANALYbIS OF EMISION AND SOME NEW PROPOSALS WERE

DESCRIBED. (AUTHOR) (U)
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AD-647 699 2U/2 20/1 9/1
FURbVARLTb PONSKNINGSINSTITUTT KJELLER (NURWAY)

RESEANCh UN TH'E THEORY AND DESIGN OF ACTIVE
NETwORK s 

(U)

DESCRIPTIVE NOTE: ANNUAL SUMMARY REPT. NO, ', 1 JUL 64-
30 JUN 65,

AUG 6b qdP ULOTEKJERKs ;FOSSUMHs Js
;RANNESTAUpAs IbVAA5AND#Lo 0o I

REPT, NO, INTERN RAPPORT-E-6U
CONTRACT: AF 61(USZ)-484
MONITOR: AFCHL &6-13

UNCLASSIFIED REPORT

SUPPLEMENI'AHY NOT.: SEE ALSO AO-609 43S

DLSCRIPTORS: (*ACOUSTICS, *PIEZOELECTRIC
CRYSTALS), (*NET.,ORK5, DESIGN)s ULTRASONIC
RADIATION, AMPLIFIERS, ELECTRONS, MOdILITY,
SEMICONDUCTOR DEVICES, CADMIUM SULFIUES,
NORWAY 

IU)

THE REPORT IS CUNCERNED WITH AN EXPERIMENTAL
INVEST14ATIUN OF INTERACTIONS BET*EEN ACOUSTIC WAVES
AND CUNUUCTION LLECTRUNS IN THE PIEZOLLECTRIC
SEMICONUUCTUR CoSo AN ACOUSTIC AMPLIFIER HAS
BEEN dUILT AND TESTED. NET GAIN OF 20 DB AT 60
MHZ HAS bEEN OBbERVLDo OBSERVATIONS OF GAIN,
ATTENUATION AND PHASE VELOCITY AGREE WITHIN A FACTOROF TWO *ITH THE ORII ]NAL THEORY OF *HITE*

SATURATION 1S OdSLRVEO WHEN THE RF CHARGE DENSITY
APPKOACHES THE TUTAL CHARGE DENSITY. rHE CRYSTAL
BECUMES INSTABLL AND CURRENT SATURATION OCCURS WHEN
THE SOUND TRIP 4AIN EXCLEUS UNITY. THE CURRENT
SATURATION HAS bEEN EMPLOIED TO MEASURE DRIFT
MOBILITY IN THE TEMPERATURE RANGE FROM 18' TO '38
DEGRELS KELVIN. THE TEMPERATURE DEPENDENCE CAN
BE LXPLAINEU BY A COMBINATION OF SCATTERING FROM
LATTICE VIBRATIUN AND TRAPPINU IN TWO IMPURITY
LEVLL3# Ati ADVANTAGL OF THE METHOD 15 THE FACT
THAT ALL EXPERIMENTAL ERRORS ACT IN THE SAME
DIRECTIUN, AND AN AuSOLUTE LOWER BOUNu FOR THE
MOBILITY 15 OBTAINEU. DOUBLE CURRENT bATURATION
WAS OBSLHVEU IN SOME SAMPLES, THESE ARE PROBABLY
DUE TU OSCILLATIOnIS IN TWO DIFFERLNT ACOUSTIC MODESt
THE PRI1CIPAL MuDE OF THE CUT AND A MIXED MODE
PROPAAATING OBLIWUELY TO THE ENO PLANES OF THE
SAMPLe, CUHLRENT CUKRtNT OSCILLATIONS OF 30 MHZ
WERE UBSEHVED@ THEY APPEAR TO BE RELATED TO THE
DOUbLE :ATUKATIUN, dUT THEIR ORIGIN lb NOT KNoWN. IU)
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Au-6q4t 0hui 20/12

MASbACHUSLTTS INST OF TECH LEXIN6TON LINCOLN LAB

ELECTHON BEAM PUMPEU SEMICONDUCTOR LASEHSO (U)

DESCRIPTIVE NUTE: MEETING SPEECH,
JUL 66 3P HURWITLiC. Es I

REPT* NU- MS-1726
CONTRACT: AF 19(b2)-5167
MUNITOR: EsD TR-67-157

UNCLAbSIFIED REPOHT
AVAILABILITY; PUBLISHED IN NFREM RECORD P9'4-5

1966.

DESCRIPTORS: I*SiMICONUUCU 1EVICES, LAbEKSjt
(*LAbEHSs PUMPINa(ELLCTRU, )h
(*PUMPIN(a (ELECTRUNICS)9 *ELECTRON BEAMb),

EMISSIVITY, LIGHT, ULTRAVIOLET RADIATION,
INFRARED RADIATION$ CAUMIUM SELENIDESt CADMIuM
SULFIDES, ZINC SULFIDESs SOLID SOLUTIONS,
CARRIERS(SLMICONEiUCTORSI INJECTION (U)

SEMICONuUcTUR LASERS *1TH EMISSION WAVELENGTHS
RAN4ING FROM 8.b MICRONh IN THE INFRARED TO 326O A
IN THE ULTRAVIOLET AEwE OBTAINED OY ELECTRON BEAM
EXCITATION, IN THL VISIBLE AND ULTRAVIOLET, LASERS
WITH SUOSTANTIAL OUTPUT POWER AND HIkiM EFFICIENCY
WERE ACHIEVED UTILIZING CDSE, COS AND ZNS
AND THEIR MIXED ALLOYS, (AUTHOR) (U)
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AO-64 169 2O/12
DELAWARE UNIV NLNARK DEPT OF PHYSICS

CHANGE UF ELECTRICAL CONDUCTIVITY OF CDS SINGLE
CRYSTALb DURING HEAT TREATMENTS IN SULFUR VAPOR
BETaEEN 500 AND 7UUC. (U)

DESCRIPTIVE NUTE: TECHNICAL REPTe,
67 lip BOERPK. As

REPT, NO. TR-17
CONTRACT: NO4R-'q346(UO)# NSG-573

UNCLA)SIF'IED NEPONT

OLSCRIPTORS: (0StMICUNUUCTORS% HEAT TRLATMENTI,
(.CAUMIUM SULFIDtSt ELLCTRICAL CONDUCTANCE),

SULFUR, VAPOHS, VAPOR PRESSUkE, SINGLE CRYSTALS,
CRYSTAL LATTICE UEFECTSs BAND THEORY OF SOLIDS,
SONILATIUN (U)

THE ELELTrilAL CONDUCTIVITY OF COs SINGLE
CRYSTALb wAS MEASOREDo USING A FOUR-ELECTROUE MLTHODO
Ab A FUNCTIUN OF' THL S VAPOR PRESSURE IN THE RANGE
FROM 10 TO 1000 TURN IN A DUUBLE FURNACE ALLOWING
FOR INDEPLNUENT VARIATION OF THE CRYSTAL TEMPERATURE
AND S-VAPOR PRESUR~e IN A6REEMHNT WITH EARLIER
MEAbUREMENT5, THE CURRZNT WAS OUSERVEU TO DECREASE
WITH INLREAbING S-VAPOR PRESSURE FOLLUWING A POAE

LA* SIGMA VARIES AS P EAP. -I/Me THE LXPONENT ItH
DEPENDS ON THE CRYSTAL TEMPERATURE ANU I5 ABOUT 1/24
FOR SUOC < T 4 b20C# 1/ FOR 53UC < T
< 630C, AND AbOUT 1/1 FOR 64UC < T < 700Ca
A SIMPL& MOuEL USING 5 VACANCIES, Cu
INTER5TITIALS AND CU VACANCIES IS USEU TO EAPLAIN
THE OUSERVEU BEHAVIUR. DOUBLY IONIZED S
VACANCIES AKE AbSUMED TO BE PREDOMINANT IN THE LOWEST
TEMPERATURE RANLja, SINGLE IONIZED FRENKEL DEFECTS
IN THE INTENMEDIATE TEMPERATURE RANGE, AND DOUBLY
IONIZED Co INTERSTITIALS IN THE HIGHEbT TEMPERATURE
RAN(E. (AUTHOR) (U)
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AD-64b l8d 2U/I 2U/12 
s

WESTINGHOUSE RESEARCH LABS PITT5BURGH PA

THIN-FILM PIEZOLLECTRIc TRANSDUCERS UbED ASGENERATURS AND UETECTORS OF MICROWAVE PHONONS, OITH
SOME ATTENUATION MEASURLMENTS IN SZ02, luJ

fEB 66 1 P DE KLERK.J@IREPT. Nus SCIENTIFIC-6a 65-9F5-WAVES-PJ
CONTRACT: AF 19(626)-4372
PROJ: AF-8683
TASK: Ubb3UI
MONITUR; AFCHL 67-U079

UNCLAbSIFIED REPORT
AVAILABILITY: PUBLISHED IN JOURNAL OF APPLIED
PHYSICS V37 N12 P452Z-8 NOV 1966.

DESCRIPTORS: (*PIEZOELECTRIC TRANSOUCERS, FILMS).
JePHUNUNSO PIEZOELECTRIC TRANSUUCEASj, MICROWAVE
FREQUENCY. GLNERATORb, DETECTORS, QUARTZ,
ALUMINA* ZINC SULFIDLS, CADMIUM 5ULFIDES,
SILICON UIOXIDE, ATTENUATION, ENERGY CUNVERSIONs
ULTRASUNIC RADIATION (U)
IDENTIFIERS: THIN FILMS, THIN FILMS
ELECTRONICS (u)

THE MANNER IN WHICH THIN-FILM PIEZOLLECTRIC
TRANSDUCERS ARE USED IS DETERMINED BY THEIR INTENDEU
APPLICArION, ATTENUAYION MEASURLMLNT TRANSDUCERSSHOULD OE CAPABLE OF INDEPENDENT GENERATION OF EACH
OF TH THREL PUNE ACOUSTIC MODES AND SHOULD EXHIBIT
LOV ELECTROMECHANICAL CONVERSION EFFICIENCY, *HLREAL
DEVICE TRANSDUCtRS 5HOULD EXHIBIT MAXIMUM POSSIBLE
ELECTROMECHANICAL CUNVERSION EFFICIENCY.
MULTILAYER TRANSDUCERS OFFER INCREASEU POWER
HANULING CAPABILITIES AND HIGHER LLECTRICAL
IMPLDANCES THAN SINGLE-LAYER TRANSDUCERS AT HIGHFREwUENCILS, AN ANOMALOUS BEHAVIOR OF QUARTZ IN
THE PRESENCL OF COS 15 DISCUSSED* ATTENUATION
MEASUREMENTb OF THE Lo TIP AND T2 MODES ALONG
THE X1 AXIS OF 5YNTMETIC QUARTZ ARE PkESENTLD.
4AUTHOR) 

(U)
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DOC REPORT BIBLIUQHAPHY SEARCH CONTROL Ng, /ZZHT

AU-649 241 2U/12 2u/1

BROWN UNIV PROVIDENCE R I METALS RESEARCH LAB

PHYSICAL RESEARCH ON FUNDAMENTAL PROPLRTILS OF II-YI
COMPOUND SEMICONDUCTORS* (U)

DESCRIPTIVE NOTE: FINAL NEPT.t
NOV 66 7bp LLBAUMlCHANLLS !LOHDARTHUR

:TRUELLoROHN ;

CONTRACT: AF 33(61I)-2946
PRoj: AF'-7l318

TASK: 788503
MONITUR; AML 66-U225

UNCLAbSIFIED REPOHT

SUPPLLMLNIANY NOTLO HEPOT ON PROQJCl IESEARCH IN

5OLIU !TAT PHYSICS,

DESCRIPTORS; (OSLMICONUUCTORSs ACOUSTIC
PROPERTIES), CADmIUM 5uLFIIES# ZINC SULFIDES.

ULrRASUNIC RADIATION, ATTENUATIONo DISTORTION.
FILMS, SLMICUNOUCTIN i FILMS, PIELOELECTRIC

TRANSDUCL9st VAPON PLATING, VACUUM APPARATUS,
CRYOGENIC , MICRUSTRUCTURE (U)

IoENTIFIERS: THIN FILMS. THIN FILMS

ELECTRUNICS (U)

IT IS WELL KNORN THAT CADMIUM SLLFIOE CAN ACT AS A
VERY NONLINrAR ACOUSTIC CONDUCTOR UNDLR THE

APPROPRIATE CONJITIONS OF ACOUSTIC FREQUENCYp
SPECIMEN CONDUCTIVITY AND APPLIED OC &LCCTRIC FIELD.
DIRECT UISTURTIUN OF THE ACOUSTIC WAV6FORM *A$

OBSLRVEU, AT 20 MC/SECt AS A FUNCTION OF
CONUUCTIVITY ANO APPLIEU ELECTRIC FIELD* THE
MAXIMUM UISIORTION APPEARS TO OCCUR AT THE VALUE OF
ELECTRIL FIlLD ,HLHR THE ACOUSTIC VELOCITY (SHEAR
WAVES ALRE USED) EQUALS THE CHARGE CARRIER DRIFT
VELOCITY. U6TRAbUiilC ATTENUATION MEASUREMENTS HAVE
BEEN MAOLE AT 12, 30 AND 46 MC/SEC AND FROM ROOM

TEMPERATURE TO 1,8K ON A CADMIUM SULFIDE SPECIMEN.

THE SPECIMErN HAU A uARK ROOM TEMPERATURE
CUNDUCTIVITY OF AUOUT IU TO THE MINUS 2ND POWER/

(OHM-CM,. A VERY LARGE ATTENUATION PEAK WAS
OSRVED IN THE NLI|HuOHHOOD OF 15 - 20K#
CONDUCTIVITY MEASUREMENTS, MADE CONCURRENTLY wITH
THE AT T LNUATION MEASUHEMENTS. SHOWED THAT THE PEAK

WAS ALMOST bURELY CAUSEU BY THE RELAXATION ASSOCIATED
WITH SPACE CHARGE BUNCHING* THE ATTENUATION DATA

DID NOT SEEM TO SHOA THL PROPER FREwU.NCY DEPENUENCE
ABOVE THE PLAK TEMPERATURE, BUT THIS ISSUE 15 CLOUDED

BECAUSE THERE WA5 CUN$IVERABLE UNCERTAINTY* (U)
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UD(. NEPOHT IIBLIUGRAPHY hEARCH CUNTRUL NU. /ZZZHTj

AL-65U 4~82 2U/12

LUCI(HkEI MISSILLS AND SPACE CO PALO ALTO CAI-IF LOCKrIEEO
PALiJ ALTO RLSEANCH LAB

LLA TIC hVAVI. ANU. INFMARLD LIGHT INTERACTION!S NITH A
MUVINb HI(H4FIELD DUMAIN IN A PIEZLLECTRIC

$Li I ICON iUIUCT OR, (U)

UCT 66 .jP TSAIoCs be

UNCLA55IFE HEPONT
AVAILABILITY: PUBLIbHED IN APPLIED PHYSICS

LLTTER5 V9 fill P'UO-2 DEC I 1966o

DLSLRIPTUCS: (OSLMICUNDUCTORS, PHOPAt.JATION),
MEC.RANICAL *AVE.S9 INFRAREID RADIATION,

INTEIATIOi5s PI1.ZUELECTRIL L.RYSTALS, ACOUSTIC
IMPEIJANCLt CAUMIUM SULFIDEs, ZINC COMPOUNDS, :
VXIUiLS, GALLIUM ARSENIDEbo DOPPLLR EFFECT 1LI)

A UwuLE-UOPPLER-LFFECT ExPLRIMk.NT FOR ELASTICj
WAV&.S OR INFRARLD L14HT, USIN4. THE MOVING HIGH-FIELO

OLIMAIN IN A P:EZOELLLCTRIC SEMICUNDUCTOR AS THE MOVINiG
BUU140ANYt lb PROPOSED. A PO5SIBLE EXPERIMENTAL
CUNF14.UNATIUN FUR TriE ELASTIC WAVE CASE 15 UESCRI13EU
ANu THE PARAMETER$ RELEVANT TO THE EXPEHIMENT AWE
EVALUATED FUR THRe.E POTENTIAL PIEZOLLECTRIC
SLMICONULTURS. THE MOST IMPORTANT PARAMETER is
THE CHAN4GE UF ALOUSTIC IMPEUANCL ACROSS THE
BouiDARIE5 OF THE HIGH-FIELLW DOMAIN* THE
POSSIdILITY OF LMPLUYINQ THL PROPOSED EXPERIMENTS Ab
THE MEANS FOR PROoING THE ELASTIC A1ND OPTICAL
PROPERTIES OF ThE HIGH-FIELL DOMAIN 1S ALSO
DISCUSSED. IAUTHOH) (U)
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AI)-65U d44' 2u/iz 20/lu 2U/6
NL4 YORK UNIV N Y DLPT OF PHYSILS

THEORY OF ENHANCEU KAMAN 5CATTEmING AND VIRTUAL
'QUA IPARTICLLSi IN CKYSTALbgU

~JUL 66 jp 6IRMAN%J.SEP1 Le ;IANrIULys
ACHINTYA K.

CONTRACT:* AF 3 31615)-174(3, DA-ANU(D)-3I1IZLI-

MONITOR; AHOU U5:1

UNCLA55IFIEU REPOR~T
AVAILABILITY: PUBLI!SHLD 1IN PHYSICAL REVIEw

LLTTERS V17 N12 PbRl-9 bEP 19 IY66*

UESCRIPTORS: (oCKYS)TALS, *HAMAN bPECTROSCOPY),
(OC.ADMIUM bULFIDLS, RAMAN SPLCTROSCOPY),
('ExC;ITON5, RAMAN~ bPLCTRUSCOPYI,
CARRiLkS(SLMICUNUULTURS), TRANSPORT VROPERTILS,
IHuTUNS, HAMILTONIAN, SCATTERING, INTENSITY.
bANU THE.ORY OF SOLID$ (U)

IL)EfNTIFIERS- W.UAIPANTICLE5, HAMAN SC.ATTLRIN' (U)

THE. PAPER 15 TO PROVIDE AN~ tXPLANATION FOR THE
ENHANcEU HAPIAN-SCATIERING CrI05S SECTIONS IN COS
RECENTLY HEFURTL.O BY LEITL ANU P~ORTO ANu To POINT
OUT THE LIKELY lj[LENALITY OF THE PHENOMENON INVOLVED,
(AU THUR) IU)
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U*b51 U03 2U/12

STANFORU UNIV CALIF HICROAAVE LAB

CURRENT INSTABILITIhS IN PILZUELECTHIC

SLMICONUUCTURS* (U)

OLSCHIPTIVE NOTE: TECHNICAL KEpTt'
MAR 67 ZO/P HAYDLsW* H. e

RLP7o NU. ML-1SI1

CONTRACT: NONRN2i5(4U)

UNCLASSIFIED REPORT

DESLRIPTORS; f*SLMICUNDUCT0R5, PIEZOELECTRIC
LRYSTALS), ELECTrIc CURRENTS,

CAkRIEHS|MICUNOUUCTURS), ACUU5TIcs, CAOMIUM

bULFIDESs OSCILLATION. STAbILITYs THtORY,

INTLHACTIONS (U)

TIE REPORT uESCRIbEb THE uLSCUVLRY uF oSQUARE-WAVE'

TYPE CURRENT OSCILLATIONS AND THE THAVELING HIGH
ELECTRIC ILLD DOMAIN$ IN CADMIUM SULFIDE.

NUMERQUS EXPERIMENT5 WERE PERFORMED TO OETEkMINE

THE BEHAVIOR OF THE TRAvELING DUMAIN, THE OSCILLATION
CUNUITIONS AND IMPORTANT PAxAMETERSo EXPERIMENTAL

RESULTS LEAU TO THE CONCLUSION THAT BOTH CURRENT

SATURATION AND CURRENT OSCILLATIONS AS OBSERVED ARE

DUE TO AMPLIFICATION OF THE SHEAR WAVE COMPONENTS O
THERMAL ACOUSTIC NOISE. A SIMPLE LINEAR THEORY
WHICH PRED!CTS THE OCCURRENCE OF CURRENT OSCILLATIOq5

IN PIEZOELECTRIC bEMICONDUCTORS HAS BEEN DEVELOPED.
THE SATURATION OF THE SAMPLE CURRENT IS ALSO

TREATED THEORETICALLY, GOOD AGREEMENT WITH
EXPLRIMENTAL RESULT5 IS OaTAINEU WITH BOTH THEORIES,
THE EFFECT OF THE CURRENT SATURATION ANU THE

OSCILLATIONS ON THE AMPLIFICATION OF AN ACOUSTIC-

SIGNAL IS DISCUb5SD. THEORY INDICATES THAT THE
MAXIMUM PUSSIBLE ACOUSTIC GAIN IS OF THL ORDER OF 7?-

IOU DB. (AUTHuRJ (U)
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WO RL~x HIBLIOGNAPHV bEARLH CONTRUL NU. /ZZZHT

EA~iLE-PICHER IN&)U TNILS INC MIAMI OKLA MIAMI RESEARCH
LAbb

RLSL.AWCH IN PURIFICATIO4 AND SIN~GLE CHySIAL GROOTH UF
IIL-v COMDpouNUS. (U)

DLSC.HIPTIVL NL)TE: OUARTEHLY I-RuGI(E5 REPT., N~O, 7. 1*
0(.T 66-14 JAN~ 6/1

67 31 p FAIHRIG,.. He. dtRU*N,L,

CUNTRACT: AF 33(613)-29141

U.NCLASS IFIELj REPORT

SUPWLLMLNIANY NCTt, 'EE AL13O AU-6'$2 4S5Oa

DLSL.HIPTONS: (OSLMICU.ND)ULTURS,) PHEPAHATIUN)i

(*CRYSTAL (1RW0'TH, SEMIC0NDUCTUlKSl, 10SINLILE

hELEIUEL~o AdSORIFTiOi, SPLCTRUMs LMISSIVIrYP
DOPINGo LPTICAL PRLJPLRTILS, CRYSTAL LATTICt.
LIEF E(.Tb (U
IUENTiFIEHS* ZINL ,)ELENZJuE ( U

CAD)MIUM SULFID)E AiqO Z INC bELENILJE fiLL SYNTHESIZED,
IMPURITIES P'RjSLNI IN TH1ESE AND IN LINC SLFIDE
WLRE UjETENMINED 1Y MISS Aiqo EMISSION SPeCTROGRAPHY
AI'n) 6Y THL ATOMIC AoSORPTIOIN mETHOD. PuHITILS OF
TH, ZINC COMPOUND6 ARE (jENENALLY LOVER THAN THAT OF
THNE CBS# THL c1RuvIH OF- CRYSIALS OF 11-VI
CUMiFOUNUS FROM THE MELT *AS CUNTINULD- A NUMBER OF
CUSTOM OOPELJ CRYSTALS OF ZNs ZNSE, AND
MIATURE5 UF TH-E T60AOR uRuwN, THE LIGIHT
THAN5MISSION CHARACTERISTICS OF A ZNSE SPLCIMEN
WLRL UETERMINLO FROM A SPLrTROPmjOTOmETRjC PLOT.

THE~ CHYbTAL SLILE USED FOR A AII'JOVh IN THIS
LAPL.RIMLNT, LXHIBITLU A PATTEHN OF INTERESTING
IMPERV.ELT IONS Fr(ON viHI CH ijoftE OF THL CRYSTAL GRUATH
CU;jJITlUNh rIiH UiE OLDUCLO, LAUMIUM SULFIDL
CR Ti .iERL CGr~obN RUINFLY BY THL Mh.THUD, OF VAPOR

PHA.-E ULPQUITio,. (u)
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UN CL Ah~S jF ED I
UDC kEUFORT 818LIUG,(APHY 5EARLH CUNTROL NO. ILZLHT

AIR FURCE INST UF TLCH ttRIcirT-PkTTEMSON AFB OHIO SCHOOL OF
ENG INLER1I146

SIN'1LL CRYSTAL CADMIUM SULFIDE AND LALJMIUM SELENIDE
liSOLATLD-GATE FILLU-EFFECT TRIUDES. (U)

DESCRIPTIVE NOTE: MA5TER'S TmiESIS,
MAic 67 I0 3P 60MBtRTHOMAb M, ;RUNYAN$

KLNNETH Rs
RLPT. NO. (E/EL/67A-1

UNCLASSIFIED REPOR~T

OLSLNIPTOHS; (*FIELD EFFECT TRANSISTORS, GAINi).
I*SEMICONDUCTING FILMS, eTk[ODLS), (-CADMIUM
SELEi~iuEhl TRIODES), (*CADMIUIM SULF~uES,
7RIOuEb), SINGLE CkYSTALS, VAPOR PLATING,
MASKING, RLSIbTANCE(LLECTRICAL)o HALL EFFECT,
LARRIENS(SEMICONLJUcTuRs), THLRMAL STABILITY,
AGINuCHATERIAL$)t LLCTRIC CONNECTORS (U)

INSULATED-GATE FILLU-EFFECT TRIUDES OERL FAURICATED
ON $INGLE CRYSTAL CADMIUM SuLFIUE AND CADMIUM
SLLNIUE* BOTH uULK CRYSTAL5 AND PLATELETS uVERE
USED POR 5INGL.E CRYbTAL SAMPLES# CHROMIUM AND
ALUMINUM ivERL FUUND TO MAKE LOW IMPEDANCE CONTACTS TO

CADMIUM SULFIDE AND CADMIUM SELENIDEo THE
CALCULATED EFFECTIVE DRIFT NOBILiTILS OF THE
FABNICATEW SINGLE CRYSTAL 14.FETIS hfRE THREE TO
FUU TIME5 GRE.ATER lHAN THE HIGHEST REPURTED VALUE OF*
PULYLCRYSTALLiNE CADMIUM SULFIDE AND CADMIUM SELENIDL
IUaFLTtSe THE CHARACTER~ISTICS OF THE FABRICATED
DEVICES 1OLRt UNSTABLE WITH RESPECT TO TIME AND
TEMPERATURE@ THIS INSTABI1LITY W~AS PARTIALLY

ATTNIwUTEO TO Tm-E INSTABILITY OF THt EVAPORATED
SILICON MUNOX16L LAYER. AUTHOR) (U)
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uL HEPONT bibLIUCINAPHY SEARCH CuNTRUL NO. /LZZHT

AUJ-651i~ b16 9/1
RADIO CORP OF AMEIIA SUMk.RVILLL N i DEFENSE
MI CHOLLLC TRON ICb

THIN-FILM POLYCRY!)TALLINE FIELD-EFFLCT TRIOUE. (U)

OLSLRIPTIVE NOTE: WUARTEIRLY mEPT. NO* Zs 1 OCT-31 DEC

6 MAY 67' 3%;P TOPFER M. Le ODANISA s
H. INAPP,As K. ;SLHLLHONNR. Le

CUNTRACT: UA b-uJ43-AMC-U2'$3d IL
PMOJ: UA- IL6-22UU I-A's4O
TASK: le6-20UI-A440O03
NUNITUR: ELOrI Od4'U2-2

UINCLA55IF1EU kErPORT

SUPPLLbMLNTAtKY NUTL: SLL AL!SO 'U-634 LJ8d.

DLSCkIPTORS: (*FILMS, oTHAr4SISTOHSI, (*TNIODESs
FILMb), PHUTUELECTxIL EFFECT,
MILROMINIATUHIZAT IUN(ELELTrKONICS3 , CADMIUM
5ULFIUES, SILICON UIUXIDE, CADMIUM SLLENIDES,
51ILUN COMPUUtUla, CAPACITANCE# SUNFACE
PROPLRTILS, VULTA~jLI TESTS, HELLO LFFECr
T RAN 1sTCIRb IV)

IDENTIFIERS: THIN kliMSs THIN~ FILMS

LL t crRUN I C! S U)

OLRIN(. THIS HEPURT eERIJD, A CHAN6E IN THE CIRCUIT
TO de BdORKEU ON WAS MADE. THE PROBLLMS ASSOLIATLD
WITH THE fCulJ-INPUT NOR/OR QATE CIRCUIT DESCRIBED
IN THE F.'ST QUARTERLY HEIPOkT HAVE PERSISTEu,
WMIC~H HAS LEU TU. THE TEMPvRARY ABANDONMENT OF THIS
CIRCUIT. IN ITS PLACE, 4ORK ON A COMPLEMENTARY
THRLE-INPUT NANU 4.ATE CIRCUIT *AS INITIATED@
MUCm 6ETTLR RESULTS WERL ACHIEVLD .ITH THIS
CIRCUIT. TWENTY-FUN OF THEsE CIRCUITS ,,ERE

OELIVERLD TO FOKT MUNMOUTI FOR EVALUATION.
LIFE TEST DATA QN TMiIN-FILM TRAfiSISrORS THAT HAVE
RL.CL14TLY bEEN PUT ON LIFE IS PRESENTED, TEST DATA
ON~ THL UELIVEkEU CIRCUITS IS PRL5ENTEU ALSO.
AUTHOR) (U)
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vw. REPORT BIBLIOGNAPHY SEAR(.H CONTROL NU. /-IZZHT

AU-65i 611 2U/12 2ot3
OLLAVARL UNIV NLWARK DEPT op PHYSICS

PhOuUCTION ANu ANNEALING UF INTHINSIC OLFECTS IN X-
RAY IkRADIATED CS SINGLE CRYSTALS* (U)

DLSCkIPTIVE NUTE: TECHNICAL KEPT.o

67 IbP dOLRqK. We IU'CONNELLJ.
Co I

RLPTv NO* TR-'a8 TH-13
CONTRACT: NONR-4J3biUO)o NG-573

UNCLASSFIE0 XEPOHT

DESCRIPTORS; (OCADMIUM SULFIuES# RADIATION
DAMA4Eio (*CRYSTAL LATTICE DEFECTS, CADMIUM
SULFIDES), X RAYh, ANNEALINGo EXPERIMENTAL DATA,
VACUUM, PHOTUCONuUCTIVITYs BAND THEORY OF SOLIDS,

iEMICONDUCTONS (U)

X-RAYS (300 KEV) HAVE BLEIN USED TO PRODUCE

CHAGLS IN THE DEFECT STRUCTURE OF I) OPURZt
SINbGLECRYSTAL PLATLLETS UF COS AND (2)
PLATELETS WHICH HAVE BEEN PHE-HLAT TREATED IN THE
VAPOR OF ONE OF ITS COMPONENTS' THE CHANGES WERL
STUuIED BY MEANS OF THE SPE TRAL DISTRIBUTION OF
PHOTOLURRLNT AND TobCo CURVES. ALL
MEASUREMENTS OERE MADE IN ULTRAHIbIH VACUUM I10 TO
THE -10TH POWER TURK)s THE DAMAGE PRODUCED
ANNLALED AT TEMPERATURES BETWEEN 100 AND ISUC.
THE REPRODUCIBLE LAMAGE-ANNLALING CYCLE HAS BEEN
EAPLAINED IN TERMS OF INTRINSIC DEtECTS PROUCEU IN
THE SULFUR SUbLATTICE, UAMA6E-ANNEALI'G CYCLES FOR
CRYSTALS PRE-HEAT TKEATED Ii CD OR 5 VAPOR
(STOICHIOMETRY SHIFT) PROVIDE ADDITIONAL
CUNFIRMATION FOX THE PROPOSED MUDELo
(AUTHOR) (U)
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U14CLAb I FIEDI UDC~ REPORT dIBL.IUGHAPHY SEAKL.H CuNTRUL NO* /LZZMT

AU-653 24d ZU112I DL.LANARL uNIV NILWARK DEPT Op- PHYSICS

UNIFORMLY PRUPA4ATING SOLUTIONS OF TRANSPORT ANLI
PUI55UN EWUATION5 FUR PERIOUIC FILLLJ UOMAINSO (u)

AU.. 66 Ilep UOLR.S(. No* 1JUSSELoG. A.

CUNTRACT : UA-31-I1't-ARO(U)-173

MUNITUR: AkOU 41461:17

UNCLASSIFIED REPORT
AVAILA6ILITY; PU13.1iSED IN THE PHYSICAL RILVIEWi
V154 N2 P29Z-30, IlJ FlEd 197

DLSLRIPr OHS; (*SLMICWNDJL.TURb, rNANSPONT
PRUPLRTILS), i9CAmILS(EMICONUCTF(SJ
PROPA(IATION), UIFFk.RLNTIAL EWUATIONSo NUMERICAL
ANALYSIS, LRYSTAL 6.ATTICES, WIFFUSIONe
LLLECROMAGNETIC F1E.LUS, CAUMlUM SuLF1L)ES, IALLIUM
ARSIUEh (u)

F IlUEiNrIFIENS; UUMALNS(CRYbTALLOGRAPMY)t G.UNN

SLI .IL T (U)

TIME-UJEPENDLNIT jOL.UTION!) UF THE POISSUN AND
TRAi4SPORT EwUATIUNS CONTAINING DRIFT ANI) DIFFUSION
FUR THE CASL OF FIELD DUMAINS PHOPA4.ATING UNDEFURME)
AND *ITH CONSTAij VLLOCITy THROUGH A CRYSTAL ARL
DISCUS5t D 114 TERMS UF AN ANALYSIS OF THLIR
PHO.JLCTIONS IN THE N-E PLANE, INHERE N 15 THE
CARILR C!.NLENTNAJILJN AND E THE MAGNITUUE OF THt.

ELELTxlc FIELUs TetO PRINCIPAL tIUDELb ARE.
DISf.U5SED; UNE. FOR A 1'RAP-CUNZRQLLEQ CRYSTAL
(COS TYPE), AND THE OTHER FUR A TRAP-FRLE
CNYSTAL (IUAAS TYPE.. GUNN LF EC T I FOR FIE.LU-
DE.PENLJENT RECUMbliqATION ONd FIELO-DCPENDENT MOBILITY@
IT 15 FULIND THAT, Ii-4 ADLIlTILJN TU THE ITHIANC1ULAWO
DUMAINS. PERIODIC PXOPA~jAlING SULUTIONS CAN EXIST.

CUNLITIUNs ON THE VALUES UF THE DOMAIN VELOCITY AND
THE CURHENT ARE DILRIVLDv [AUTHOH) (U)
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UN4CLASSIJFI£ED

ODC WEPONT BIBLIOGRAPHY SEARCH CuNTROL NO. /ZZZHT'1AU-bi j6'4 2ulb O/I2

MAS.'ALHUSLTTS INST OF TECHi LEXINGTOii LINCOLN L.Ad

HIGHj PONVEN ANU LFFILILNCY IN CDb ELECTRON BLAM PUMPED
LASL.RSI Ju)

dV4V 66 hP HUNWITLF. Es
RLPT. NO. .JA-293i
CUNTIRACT: AF 19(628l-bi67
M UN IT U R EhD TH-ta7-261

U14CLASSIF IEU NEPORT
AVAILABILITY: PuaLlhE0 11 AppL1ED PHYSICS
LLTTERS V9 NIZ P420-2 DLC Ib 1966.

OLSLRIPTON5: (OSLMICUNDU(.TUR DLVICL$* LASERSi,

(OCAUMIUM SULFIOLS. OLASLRS),
PUMPIN.ILLCTRONICS)o ELECTRON BLAMS, CRYSTAL
(IRU*TH@ EMISSIVITY, INFRARt.D RADIATION, IPO'Ac~
LFFICILNCY, CRYSIAL bTRUCTURL Jul
IDENTIFILKS: SLMICUNUUCTUR LASERS(U

ELLCIIKON dEAM EXCITATION uF CUS CRYSTALS GaROWN
IN AN ATML)SPI4LNI OF EXCESS (.0 RLSULTED IN LASER
Emi~iSION NEAR~ 'YOU A WITH 3!oO W OF PEAK OUTPUT
POWLR AND 26*51 OVERALL (35* INTERNAL) POWER
EFFICIENCY AT TLMPENATumEb AS HIGH AS IIO~.
LASER A(.TION WAti UBbERVED, ALTHOUGH AT CONSIDERABLY
REDUCED LLVEL5 OF POWER AND EFFICIENCY, AT
TEMPENATURES OP TO 95OK. THE HIGH PERFORMANCE OF
THE& LASERS APPEARS 10 BE (jUL TO INCREASED CRYSTAL

F UNIFORmITY AND TO THE INTNouucTION OR ENHANCEMENT OF
HIGHLY EFFICIENT NAUIATIVL TRANSITIONS@ BOTH OF WHICH
RLSwLT FROM THE Cu-RICm GkohTH CONDITIONS.
1AUTHOR) Ju)
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U14CL ASSI~FI~ED

UOC REIOHT blULIUGHAPIY SEARCH CONTROL Nu@ /LZZHT

FURbVANLTS) FOR5IKNIN~iSINSYLTUT'T KJELLER (NUROAY)

ACOUSTOLLLCTRIC O.CILLCATIONS, CURRENT SATURATION ANU

ELELI1NON uRIFT MO~jILITY IN (.AuMIUM 5ULPHIOE CRY5TALho

U)

NO0V 66 21P NANNtSNAUoANWREA5 I

RLPr. NU. SCILNTIFLC-I. INTERN RAPPORT L-90

CONTRACT; AF 6IlU5.s!) 8L49 AF 61CUS2)-958
PWOJ: AF-160CU
TASK.' itbUOU3
MONITUR: AFCRL 61-u2&bs

UNCLASSIFIEU REPORT

OLS RILPTOki5I (.CAUMIUM SwLFIWjEbs ELELTRICAL
PRUPLRTILS)s (*ALOUSIIC PRuPL.RTILSj CADMIUM

SUL.FIDLS)o SEMICUNuUcToRs, MOBILITY, ELECTRIC

L-UkRLNTSP SOLID :)TATL PHYSIC58 PIEZOLLECTRIC
(.RYSI ALS (U)

IUENTIFIEN5; ACOLJSTOLLECTRIC EFFLCT (U)

INTLRACTIU'N kiLT,'.LN ACOUSTIC *AVE$ AND CpNOOCTION

ELELTHONS IN THL. PILZOELECTRIC SEMICONDUCTOk CO5

IS LDNSIDLRLU, A bHURT THECNETIL.AL UISCUSSION OF

AC.OUSTIL AMPLIFICATION, CURNENT SATURATION AND THE

TEIPLRATOxE UPLNLIENCE OjF E6ECTkON DRIFT MO1 2ILITY Is

GIVLN. CUNR~RET )ATUNATIuN DUE TO ACQUSTIC

OSCILLATIONS IN COS 15 USSENVEDs BOTH IN A
TINANSVER5L IIULUE AND IN A LONGITUDINAL MODe A
ML.TH.OW FOf- UETEMMINING IHL THHLbHOLU FIELD FOR

O"CILLATIUN, UTILIZING THE. oUILiO UP TIML FOR CURRENT
SAi'ORATION UNDER APP'LIED PUL.StD DC LLEC'RIC FIELD, 15

UISCUSSLU. THE~ rmx4EbHOLU FILLU IS UbED To

00.E 04E TmE ELECLTNON UR IFT tUOILI Ty FOR
PhOTUC.Ul":DCTING CUS IN THE TEMPLRATURE RANGE FROM
e.j' DEGNEA.s K Tu 143u DEraRLEb K. THE
TEN .VA1UNE LEPLNLJENCE OF THE MOBILITY CAN dE

DLSi-RLdLD Ab A LOhiBINATION UF SC.ATTERINGj FROM LATTICE

V IuHAT IUN A NU TH A JP ING tiY Tot 0 IPUR ITy LEV ELS. (U
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UN~CLASSIFILED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL Nos /ZZZHr

A -654 UDY 2U/12

ILLINOIS UNIV URBANA DEPT of ELLCTRICAL ENGINEERING

JUNCTION LFFECTb IN COMPOUND SEMICONDUCTORS, fUl

ULSCRIPTIVE NOTE: STATUS REPT.,
APN 6? 1'4P HOLON4YAKNs JRsIBLOUKEt

Me Me ;STNEETMANob. Go ICHAOFOROMo Go

STILLMAN94o Le
REPT. NUs 8s
CUNTNACT: AF 19(o2uI"'337
PNOJ: AF-4608
TASK; '$60805
MONITOR: AFCI4L 67-U292

UNCLASSIFIEJ REPORT

DESCRIPTORS; (*SEMICUNDUCTURS, 0f6ALLIUM
ARSEwIdE$), PHoSIPHIDLS, LASEkS, STABILITY,
LUMI~iASCENCE, SIL.ICO've EXCITATION, CADMIUM
SELENIuES, CADMIUM SLJLFIuEs, SELENIUM,
bPLCTRA(VISIoLE + ULTRAVIOLET), JOPING,
OSC ILLAT ION (U)

THIE EFFECT OF OUNOR IMPURITY sTATES NEAR THL
INUIRtCT 4100> CONDUCTION BAND MINIMA UN THL,
DIRLCT-INDNmEcT TRANSITIOil IN GA(ASPI IS

DISCUSSED. ULTRATHIN PLATELET LASER$ OF CS
AND CO(5ES)s INCLUDING VISIOLL bPECTRUM
CONTINUOUS (C*) OPERATION, ARL WESCRIBEP*
I14STABILI[ILS AND SLLF-USLILLAT ION PHENOMENA IN
BULK SAMPLES OF 51 4.OMPENSATEU b.ITH DEEP LEVELS
(AU, (.C, LTC.) ARE LISCUSSEUs (AUTHOR) (U)
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UNCLA5.'IFIED

WUC. REPU~R BILIOGNAPHY 5EAH(A4 CUNTROL NO# /LZZIIT

OLLANANL UNIV NLOARK DEPT OF PHYSIC5

NLO6 KINU OF F IELU INSTAdILITY IN COb IN THlE RANt.'E OF
NL(6ATIV. UIFFLRLNTIAL RLSI5TIVITYs (u)

MAR 67 lp dOI.RoKo Ws
RLPT, NU# TR-15, TR-19
CUNTRACT. UA-41-I2$-ARO(O 3-j73, NONR-'4336(O

UNCLASS IEL HEPORT
AVAILAbILITY: PUBLIbHEO IN4 SOLIV 5TATE
CLIMMI'JCATIUNS V5 P467-9 19679

OLSLIRIPTORS: (*CADMIUM SULFIuES, TRANSPORT
PRUPLRTIESI, CARKILR5(SEMICQNOuCTORSJ,

NESISTANCE(EL.ECTKILAL), I LLcrRIC FIELDS,
OSCILLATION, STALIILI TY, ANOMALIES,
PHOTUC~jNOUCT IV! TY )
IOENTIFIERS: SEMICUNuUCTUR JUNCTIONS (u)

SUBOUMAINb AIRL U65EHiVEDs vHICH OCCUR WITHIN THE
HICIH FILLUj LUMAIN OP CD,4 ANLU MOVE FR~OM THL ANOD.
Tu IH.6 CATHUUL. L0D'E OF THL4 MAIN DUMAIN3 INDICATING A
P-TYPL TRANbPoRi MECHANISM ANU LAUSING HIcHLN
FINLwULNCY 05CILLArIUNS 5UIIEN IMP059U ON THE CURR~ENT
O ,CILLATIUNt; WLJ. TO MAIN UOOMAIN CREATIONq ANo
ANNIHILATIONs (AUTHOR) lu)
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UNCLASS IFI ED

uUC kEPORT BIBLIOGRAPHY 5EARCH CONTROL NO, /LZzHt

AU-S6 151 2U/12
ALOSPACE MLDICAL RESEARCH LA85 OHN1HTPATTERSON AFd
Otilu

PHONOu COUPLING I4 LOGE EMISSION ANJ

PHOrOLONDVCTIVITY OF CDsE, L059 AND CDISE SUB X 5 SwB
I-X) (U)

JUL 66 IdP LANGLRDo *. ;PARKeY- S.
;EU*EMA.Ro No I

RtPTo NO. ARL-67-OU3Z
PNOJ; AF-7b8S

TASK: 788502

UNCLAbSIFIEU REPORT

AVAILABILITY; PUBLISHED IN THE PHYSICAL REVIEW
V152 N2 PISO-96 DLC 9 1966s

DLSCRIPTORS: (*SLMICUNDUCTURS, *IHUNUNS),

(*CADMIUM SELENIUES, TRANSPORT PHOPENTIESIS
(OCAOMIUM 5ULFIDLS TRANSPORT PRUPERTIES)o
CONTINUOUS SPECTNUri EMISSIVITYm
PHUTUCUNUUCTIVITY, CRYSTAL LATTICEJ, CRYSTAL

LATTICE DEFECTS# BAND THLORY OF SOLIOS,
CAIRIERS(SEMICONUUCTURS) (U)
IUENTIFIERS; CADMIUM SULFOSELLENIDES (U)

IN MIXTURLS OF LDISL SUd X S SUd 1-A) TAO
LONITUUINAL OPTICAL (LO) PHONONS (AND THEIR
ADOITIVE COMBINATIONS) COUPL. TO THL EDGE EMISSION

CLNTERS AND TO THE CONDUCTIuN ELECTRONS. THE
PHONON FRLQUENCIES AS A FUNCTION OF THE CDSE/
CUS RATIO--AHICH ARL OBERVLD IN THE EDCiE
EMIoSION SPECTRA--AbREE WELL wITH THE
EIGENFREQUENCIES CALCULATED FOR A LINEAR CHAIN UF
CO-E-CD-5-CD-*..ATOMS# THE SPECTRAL
RESPONSE OF THE PmOTOCONDuCTIVITY OF PURE COS AND
COSE $HOW$ OSCILLATIONS AT THE HIIH-ENERGY 41DE
OF THE ABSORPTION EUGEo THE ENERGY !EPARATION
BET*ELN SUCCESSIVE PHOTOCURRENT MAXIMA OR MINIMA

CORRESPONDS APPROxIMATELY TO THE LO PHONON ENER QY
OF EACH CRYSTAL LATTICEe THE MINIMA ARE EEPLAINED
By A SHORTENED LLLCTRON LIFETIML AT THE RESPECTIVE
ENERGIES, BECAUSE ELECTRONS HAVING SUCH ENERIE MAY

EASILY URUP TO A kECOMBINATION CENTER IEXCITON OR

IMPURITY NEAR BANO LGE) BY THE ECISSION OF ONE ON
SEVERAL LU PHONUNS. IT IS SHO*N THAT IN MIXED
CkY5TALS THL TwU LO PHONONS lAND THEIR
COMbINATIUNS) SHONTLN THE LIFETIME OF THE
CONUUCTION ELECTRONS* THUS, WHEN EXCITATION OCCURS
VIA THE CONDUCTI B dAND, THL RECOMBINATION CENTER
WILL BE POPULATED FASTER IN MIXLD CRYSTALS- (U)
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UNCLASSIFIlED

DC REPORiT 8186I(INAPHY SEARCH CONTROL No@ /ZZZHT

AO-66 7'45 U1

DELA%~ARE UNIV NLWARK. DEPT of PHYSICb U

SLOA MOVING FIELD DMAINS IN COS IN THE RAN(E OF

Ok.SCRIPTIVE NOTE: TECHNICAL KEPT.,
JUL 67 114P bOLRlKv Wo

Rt.PT* No. TR-16
CONTRACT: A-31-12J4-AI(O(LI)-173
MONITOR: AOD 4461:19-P

UNCLA$SIFIEU KEPORT

DLSCRIPT'CRS: 10CAOIIUM SULFIUEbs TRA14SPORT
PRUPERTIES), CARKILRbISEMICONDUCTORS),

POLANIZATION, ELE.CTRIC FIELDS, DIFFENENTIAL
LQUATIONS, ELECTNiICAL CONDUCTANCE (U)
IDENTIFIERS: DOMAINSICRYsTALLOGaRAPHY)s
NL(2ATIVE DIFFERENTIAL CONDUCTIVITY (U)

T[ML 1ERIOO1C SOLUTIONS OF POIS$ON AND TRANSPORT
EWUATIoNs IN THL RANGE OF NEGATIVE PIFFERENTIAL
CONuUCTIVITY UUL TO FIELD QUENCHING WERE CALCULATED
BY MACHINt COMPUTATION USIN4a PARAMETERS AS OBTAINED
FUR CADMIUM SULFIAJE AND SHQ~v THL POi5IBILITY THAT THE
HULL CONCENTRATION INCREASES ABOVE THE LLECTRON
CUNLEiqTtATIUN liq THLr HIraH FIELD DOMAIN. (AUTHOR) f U
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UNCLASSIFIED

VOC REPORT BIBLIOGRAPHY 5EARCH CONTROL NO. /ZZLHr

AU656 9S4 2U/12 9/I
SIUN FHASER UNIV BURNAdY (URITISH COLUMBIA) DEPT OF
PHY |ILS

CONTROL OF THE 5UNFACE POTENTIAL OF EVAPURATED COS
LAYERSo (U)

FEb 67 dP HAERIN(.1( Re IO'HANLONe

UNCLASSIFIEU REPORT
AVAILABILITY: PUBLIHED IN PROCEEDINGS OF THE

IEEE IP MAY 1967o

DESCRIPTORS: (oSEMICQNDUCTIN4 FILMS, SURFACE
PROPERTIES), (eCADMIUM SULFIUESo SURFACE
PROPERTJES)o VOLTAQEo CONTROL, ELECTRICAL
CONDUCTANCE, CARRIERS(SEMICONDUCTORS)o
UIELECTRIC FILmS, CALCIUM FLUORIUES, SILICON

DIOXIDE, CANADA (U)

A SIMPLE METHOD I UESCRIOEW FOR CONTROLLING THE
SURFACE POTENTIAL OF SEMICONDUCTING FILMS WHICH ARE
COVERED WITH EVAPORATED INSULATING LAYERS.
(AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT UISLIUGRAPHY SEARCH CONTROL NO. /ZZZHT

AU0657 U45/ 2/2 /
EAGLE-PICHER INDUSTRIES INC MIAMI OILA MIAMI RESEARCH
LABS

RESEARCH IN PURIFICATION ANU SINGLE GROWTH OF Il-VI
COMPOUNDS. (U)

DLSCRIPTIVE NOTE: INTERIM REPT, 15 APR 6h-14 APR 67,
APR 67 61P FAHRIGiRICHAND He IWEBS,

GEONGL No 16ROWNeLLOYD We I
CUNTRACT: AF 33bl6b)-2947
PROJ: AF-7B5b
MONITOR; ARL 67-U070

UNCLASSIFIED REPORT

DLSCRIPTORS: (#SLMICUNDUCTURS, PREPARATION),
(*CRYSTAL GRUWTH, SEMICONDUCTONS), CADMIUM#
PUNIFICATIUN, IMPURITIES, SPLCTROSCOPY, CADMIUM
5ULFIDLS, CRYSTALLIZATION, ZINC hULFIDES, CADMIUM
SELENIDES, CADMIUM CUMPOUNDSo ZINC COMPOUNDSe
SELENIDES, TELLURIDE$, OXIDES, DUPING,
FURNACES (Ul
IDENTIFIERS: CADMIUM TELLUHIDE, ZINC OXIDE, ZINC
SELENIDE, ZINC TLLLURIDE (U)

A PROCESS FOR THE PURIFICATIUN UF CADMIUM METAL BY
MULTIPLE TREATMENT STEPS IS DESCRIBED. IMPURITIES
IN CADMIUM, AS WETERMINED BY EMISSION SPECTROGRAPHICt
MASS SPECTROGRAPHIC, AND ATOMIC ABSORPTION ARE GIVEN
IN TABULAH FORM. THL PREPARATION OF VARIOUS PURE
SEMICONDUCTOR MATERIALS OF THE %ROUP II-VI
COMPOUND TYPE I5 DISCUSSED AND TABLES OF ANALYTICAL
DATA FOR LACH ARE INCLUDEU. THE LEVEL OF IMPURITY
CONCENTRATION IN SYNTHESIZED CADMIUM SULFIDE WAS
51J'vI'ICANTLY LOWERED. LESS THAN I PART PER
MILLION (ATOMIC) TOTAL IMPURITIES WAS FOUND BY
THE MASS SPECTROGRAPH IN TWO BATCHES OF CDS*
THE GROWTH OF CRYSTALS OF PURE II-VI COMPOUNDS
AND MIXTURES OF COMPOUNDS FROM THE MELT 1S REPORTED,

INCLUDED ARE DATA CONCERNING DOPING OF MELT GROWN
CRYsTALh WITH VARIOUS ELEMENTAL DOPANTS, AND, IN THE
CAE UF SOME COMPUUND SEMICONDUCTORS, THE MAXIMUM
DOPIN6 LEVELS POSSIBLE bY THIS METHOD* (AUTHOR) IU)

222

UNCLASSIFIED /ZZZHT



UNCLASSIFIED

UC REPOT IBLIOGWAPHY SEARCH CONTROL NO. /LZZHT

AU-obi 974 ZU/12

CALIFUHNIA UNIV BERKELEY ELLCTRUNIC5 RESEARCH LAB

STATISTICAL CONbIDERATIOMt IN MUSFET
CALCULATIONS. (U)

DQLSCRIPTIVE NOTE: REVISE) ED t
DEC 66 IV KAMINST. Is IMULLLERIR.

CUNrRACT: UA-3-i24-ARO(O)-365
PROJ: DA-2UOIbOIBIlb
hUNITOR: AROD 5b37;3

UNCLASS|FIEU REPORT
AVAILABILITY; PUBLIbHED 11 50LIU-STrTE

ELECIRONICS VID P%23-31 1967.
SUPPLLMENTAHY NOTLI REVISIUN OF MANUSCRIPT RECEIVED ZS

OCT 66.

DLSCRIPTORS; (*FIELD EFFECT TRAN5ISTORS, STATISTICAL
MECHANICS1. (OSEMICONDUCTORSs ELICTRICAL
CONDUCTANCL) CARRIES(SEMICUNOUCTOR5)9
CAUHlUM SULFIDESt SILICONt FILMS# TRANSPORT
PROPENTIES, APPRUXIMATION(MATHEMATICS)
PERFORMANCE(ENGINEERING), SURFACL PROPERTIES,

WUANTUM STATISTICS (U)
IUENTIFIERS: MAXNELL-BOLTZMANN STATISTICS.
FEmmi-oRAC STATISTICS (U)

THE USE OF STA71STICS IN THE CALCULATION OF THE
PERFORMANCE OF MOS FIELD-LFFECT DEVICES I

CUNS:OEREUs SINtE MQSFETIS FRLQUENT6Y OPERATE
WITH DEI.EWERATE FRELmCARRIEk CONCENTRATIONS AT THEIR
SURFACES* THE PROPER FORMULATION OF THE DEPENDENCE OF
SOUNCE-DRAIN CONDUCTANCE IN TERMS OF FERMI-DIRAC

STATI TICb IS DISCUSSED. EXACT CALCULATIONS ARE
COMPARED OITH RESULTS BASED ON APPROXIMATIONS THAT
EMPLOY HAAWRLL-BOLTZMANN STATISTICS* COMPUTER

SOLUTIONS FOR BOTH THE ACCURATE AND THE APPROXIMATE
STATISTICAL FORMULATIONS ARE GIVEN. THE RESULTS
ARE INTERPRETED IN TERMS OF PRESENT TECHNOLOGIES FOR
SILICON MOS STRUCTURES AND DEPOSITEO CDS THIN-
FILM TRANSISTORS. INEQUALITIES ARE DERIVED *HICH
PERMIT AN EVALUATION OF THE ACCURACY OF MAXOELL-

BOLTZMANN STATISTIC$ FOR CALCULATION OF SOURCE-

ORAIN CONDUCTANCE FOR AN UNSPECIFIED SEMICONDUCTOR.
IT 1S SkWN THAT THIS APPROXIMATE PROCEDURE
SUFFICES FOR PRACTICAL DEVICES* (AUTHOR) (U)
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UNCLASSIFIEU

VI)C RFIOA~T 6IBL1UGNAPHY SEANL.H CUNTRUL NU@ /SZZHT

AVU66V 777 U1
DLLAOANE uNIV NLAARK DEPT OF PNySICb

CHARAC.TLRISTiC FILLU INHOmo4aENLITIE$ IN HUMOGENLOUS
DIELE.TIcS IN THL HRL.oRLAKDUWN F(ANGEs (Ul

OLSC.R.1PTIVE NUTE: FINAL HtEFT*,
JUL 67 7P bORK *. I

CUNTRACT: UA-31'I24-AROCD)-173

MONITRu: AROU 412D

UNCLA55 IF I E REPOR~T

DL5L.FjPrUHS: (*CADMIIUM StJLFIUES. TRAN~SPORT
PRuptARTILSJ, FILL TriEQRYp SLMICONDUCTUR5,

)N6 CIRYSTAL5# DIELECTRICS,
LAkI~iEiS(SEMIC0NUUCTQRS)s ELLCTRICAL PROPERTILS,
LLCCTRIC FIELUB (U)

FIELU 1145IAdILITIlkS IN .AuMIUM hVL.F1OE SINGLE
C1RYSTAL-s, CAUSEU uY FIELD QUENCHING, AND RKLATED

EFFLCTS WLRL. INVE';TIGATED, (AUTHORt) (U)
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UNCLASSIFIED

UUC kLrOHT bIBLIUGRAPHY 5EARLH CONTROL NO, /LZZHT;IiAU-654 186 9/1I
RADIO CURP OF AMERICA SOMLROILL4 N J DEFENSE

M ICROELEC TRON ICS

TrIIw-HLM POLYCdYSTALLINE FIELD-EFFECT TRIOU.E@ (U)

DESCRIPTIVE NUTE; F114AL KEPT* I JUL 66-3U JUN 67#
OCT 67 2dP TOPFERM- Le IDANISAo

H. RAPPoAt Ke
NEPT. NU. 4

CUNTRACT: UA-2fi-U4-AMC-U243k(E)
PHOJ: UA-IE622OUI-A-44O

TASK: lE6-Z2OOI-A-44U-03
MONITOR: ECOM 02q32-F

UNCLASSIFIEU KEPORT

DQSLNIPTORS: IeFIELD EFFECT TRANSISTURS@ FILMS),
LAUMIUM SULFIDES, TELLURIUM. SEMICONOUCTORS,
QATESAIRCUITSI, MASKING, MAiiUFACTURING
MErHUDbo TESTSv INTE4RATED CIRCUITS IUl

THE REPORT I1CLUDES DATA COVERING ALL wORK DONE ON
TmIa CONTHACT. THL LAST HALF OF THE PHOaRAM PHASED
INTO THt UEVeLOPMLNT OF CUMPLEMLNTARY THIN-FILM
TRAISISTOR CIRCUITSP USIN. TELLURIUM FOR THE P-TYPE
ANU CADMIUM SELLNIDL FOR [HE N-TYPE SEMICONDUCTURS,
THE CIRCUIT USEu VvAb A THREE-INPUT NAND GATE*
TO INCREASE YIELD AND TO IMPROVE CIRCUIT OPERATION
ANW STAUI6ITYo A NEw MASK WAS INTROUUCEU INTO THE
FABRICATIUN PROLEDURE. SI iCL THIS MASK UEFINED THE
SUUNCE-URAIN LAlDS AND wAP IN ONE EVAPORATION INSTEAD
OF TVoo THE PREVIOUS SIZE AND ALIrNMENT PROULEM5 NERE
ELIMINATED. THE AMOUNT OF PENUMBRA vvAS APPRECIABLY
REDUCED BLCAUSE OF SMALLER AIRE DIAMETER. FASTER
S IrCHING *AS OdTAINED, AND CIRCUIT EVALUATION DATA
GAVE EVIDENCE THAT MANY OF THE LAST CIRCUITS
FAdRICATEU APPROACHEO WUEAL PERFORMANCL.
(AUTHOR) (U)
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U'NCLA6S iFS CO

Ouu L ,doiT 0181LIUGNAPHY SEARLH CUNTHQL NO# /IZZHT

AU-66UJ 14d ZU/12

PHUTOmA4.NETOE6ECTtRII EFFECT OF COS tiIN~aLE CRYSTALS

AND OF dI6MuTH ROLLLD FOILS. THLRMOMAGNETOELECTRIC
CFF CT OF CUNTACTS dl-CU, GL"CU AND SI..CU' (u)

DLSCRIPTIVE NOrL: TELI4NICAL, NOTE SLP-3U DEC 6 1
~JEC 61 SIP LUYCK@A- uLoNTIEaGs 11551.

~J. P~s ICOLIPMANSoPe
RLPI 9 NO. TN-2
CuJNTNACT: AF 61(U59)-166

UNCLASSIFICI) REPORT

DL.SLR.PTOlRs; (OCAUMIUM 5uLFIOES9 TRANSPORT
PROPL.RTIL.S, (.BiSmU.Tf4. TRANSPORT PROPERTIES),
bIN~iLE CRYSTALS, FQILS, I1OTUCONUUCTIVITY,
EM I CONDUC TORS, 6AIR IERS ( SM ICONoUCTURS)j

(El~m#NjUM9 MAGNETIC IIELU5, OPTILAL PROPERTIES,
5ELBeLCK LFFECTs TEMPLRATL,, COPP~ER, SIL.ICON (u)

IVENTIF lENS: CONTAcT%(ELECTRICALi-,
MA~jNLTwRL.SISTIVE EFFCT (U

CONTENTS: P UTOI1AuNtTOE6.ECTINIC LFFEcT OF
COS SING.LE CRYSTALS: (A) IRKAUIATION OF
COS SIN(3LL CRYSTALS AITH biHITE LIGHT; (d)
IIINAOIATItJN OF LOb uoITH COLOREO LIGmToPMR;
(Ci INVLSTICiATIUN FUR A PMiR INI)LPENDENT ON
TH SIGN OF THE MAGNETIC FlLU tVEAbUNEMENTlj IN
THIE PtRIou OF PUST..IRRALIATION IN THlE DARKI (0)

Pii OF (.D5 .-ITH 4LbAFK COLUIIEu IRHADIATIONI,
(L) livLSTIGiATION Fu.R A PME EFFLCT %)N CUS
CHYzTA6!S. MAG14ETONEzISTANCE ON bi -
RLPmODUCTION OF C6AbSICAL EAPLRIMENTS A1ND NLIN
FLATUNIE5. PhUTOM4A4.NLT0RLS ISTANCL ANU
PmOTO~*AalLTOVULTAIC EFFECTS* ON NOLLLID al FOILS,
THLNlMiMAGNET0ELt.CTRiC EFFC;T ON 131-CU CUNTACTS
AND Cu-vE ON CU-51 LoiqTACTS'. IU)
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UNCLASIF LEDI

uDC NElFOkT 81,JBUGIAPNY SoEARCH CONTROL NO. /IZZHT

AU-66J Ib6U 2U/12 20/2I
AEROSPACE RLSEARC1 LABS WH1HT-PATTERSON AFH OHIO

RECUVERY O*ROCKSALT STRUCTURE COS 10 ROOM
PRESSURLs (u)

OfrsCHIrTIVE NUTE: NEVJSEO ED.,
r4vu 66 /P (jALEK9 As IKULPtB. As I

RLVTo ri~jo ARL 67-0)177
PHOj: AF-768b

LNCLASS[FLEU i(EPOgjT

SUPPLLMLNTANY 14OTL: Jo PHYS. CHEM. SOLIDS, VZB
P1433-b 1967 9 REV JZIUN OF MANUSCRIPT RECLI VEU 2 AUba

Ot.SCRIPTURS: (OCADM7UM SULFIUEbv *CRYSTAL
bTkucTuNE)o i.5EmILONOUCTONS, PHASE bTUDIESI,
Z146 CNYbTALSt CKW~AL LATTICEbp CNYOGLNICS,
ANitiEALING, AbSORPTION SPECTRUM (U)

TH1E HIGH PRESSURE PHASE OF COS~ OA NECOVEREU TO
ROOM PRESbUtiE AT 77K, THiE STARTING MATERIAL *AS
SINboLE CRYSTAL C~b AND TH~E RECOVERED MATLRIAL
VAR!EU FROM POoERl TO SIN(.LL CRYSTAL NACL
STRVCTVRE CW5. THL ANNEALINj TEMPERATURL OF
THE REVERSE TRAiiSFOhMATION O~F THE NACL PHASL wYAb
MeAbURED AS MAS THE ANNEALING TiMPENATURE OF THL

ZINC86ENOL TO *URTZITE PHASL TRANSFORMATION* EG OF
THE HIGH FRLSUNE PHIASE lb d PLUS OR MINUS 0.s02
Ev. (AUTmOR) (U)
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UOL~ NEPOHT 618L1UGKAPHY SEARCH CONTROL NO* /iZZHT

AIJ-66u 67'4 2 u/I a 2020

CLrLVITf CORP' cLLVk.LAND UHIO ELLCTRONIC RE5EARCH DIV

RLSLANCH UN IMPNOVEV Il-Vi CRYSTALS. (U)

D SCIIPTIVE NOTE: TE.H141CAL mFdPT& s MAY 6-7 MAY 67,

JUL 61 61P HIOZAhAi.Ls No lJO5STJ.

CONTRACT: AF 33(615)-270a
P10J : AF-7d85
MON1Tu~R: AML 67?u149

UNC6A$S IF IEU REPORT

DLS(.RSPTURS: (OSLMICUNDUCTORbs CI(YSTALLO0IRAPtIY)o
(*CAJMIUM SULFIDLS, CRYSTALLUGRAPHYI, (*CADMIUM
bELENIUES, CIRYSTALLOtaRAPHYI, (eELLURIDES,
LR7S1ALLNiAPHY), ZINC CUMPOWUS, CRYSTAL
LATTil . UEFECLTSe PhASE STUUIL5S, IMPUHITILSP
(.OIFPLkg 5OLUdILFY9 'IOLIU 5OLUTIUNS, CRYSTAL
tRurHs AOLJITIVEzil SULFUR (U)
IUENTIFIERS: LIN(. rELLURID. (U)

TmE MAIN WCAL OF THL RESEARCH EFFORT DESCRIbED IN
THE REPJRT AAS TO ALHIEvE SUBSTANTIAL IMPROVEMENTS IN
THE WUALITY OF LDS AND RELATED LRYSTAL5 SUCH AS
CUSL ANLJ ZNTEn TOO ASPECTS REGARDING~
CUlIPO51TIUNA6 CHAriGLS IN TH.E II1V1 COMPOUNDS ARk.
PNE:;NTLU: (1) AN INVEST14ATION WAS MADE OF
PuiiT-ULFL.CT LWUILtiRIA BUTM FOiN COMPLETE EWUILIBRIUM
AND UmUER IULALLY QUENCrIEU CONDITIONS, NITH ATTLNTION
AT THIS TIME. TO ZNTL., AND (2) THE IMPORTANCL
Of KINETICS 15 LMIHASlZED$ PARTICULARLY IN REGARD TU
TM1E LLNGTH OF T1I1L REQUIRED TO ATTAIN CUMPLO.E
EwUlLIBRIUM IN A CRYSTALs A NEW@ PRUMISING
PRU.CEUURE 15 AL~iO DLSCU5SLD FUR CONTROLLING THE
CUMPO ATIUN OF THL SOLIU IN CRYSTAL GROATH bY USE OF
AN tFFUSILJN ORIFICE DURIN4 PREPARATION OF THE

SUPPLY@ U)
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U idCLI.Ab~SI F IE

VOCL HEPORT BIBLIOGRAPHY SEARCH CuNTROL NO, /LZZHT

AU-661 19 2U/12
DELAAARk. uNIV NLWARK DEPlT Op PHY5IC~j

STATINAHY H14(H FIELD DOMAINS IN THL RANGE OF
NL.GATIVE DIFFERLNTIAL CONUCTIVITy IN CL)S SINGLL

CiKY:TAL )sf.

DLSLRIPTIVE NOTE: TC(.HNICAL HEPTeo

ucr 6? 29P bOLRKAD4 L A, IVOSSiPLTE I
RLPTo Nc.' R-.
CONTRACT: NONIR-'J36i.OI

UNCLASSIFIEU REPORT

SUPPILLML14TANY NOTk: 5EE ALSO AD-661 191.

OLSCRLPTONS; (OCAOMIUM SyU')%piUES, TRANSPORT
PRUPLRTILS), L.LE(.TftIL FIELUS, SINGLE CRYSTAL59

CAHRIEI(S(SLMICONVULTURS)o Lo'iDuCT1VITYo WORK
FU14CTIONS, STAUILITYo ELLCTRUN DENSITY (U)

IN C1JS CRYSTALS wITri AN N5SHAPEU NE(.AIVE
OIFFEIRENTIAL CONDUCTIVITY RAN(,E STATIONARY HIGH FIELD
DLJMAINS AUJACEN( TO THE ELECTROIJCS ARE OBSERVED@
WITm INCRLASING APP61IED VOLTAGE THESE STEPLIKE
DOMAIN~S INCI4EA5. IN vRIDTH STAYING ATTACHED TO THtE
CATSIOOE Uw~TIL TriEY FILL THE ENTIRE CRYSTALS THENA
STILL HIGHER FIkLLO UOMAIN lb FOi(MEO AT THE ANODL AND

INCI4EASL5 IN ,oIOTH* THESE DOMAINS CAN BL EXPLAiN.O

WITHIN~ AN EARLIk.R RWL1MLO THEORY ANL) ALLOO THiI: D.TERMINArioti OF ELL.CTRUN DLNSITIES AT THE CATHODE-
COS SOUNDARYs AND IN THE FIk.LD lWUENCHkij REGIONs
TiuL AN4ALYtS OF TME$E STATIONARY DOMAINS PRESENTS A
NL4 TOOL FOR WONK FUNCTION IMETAL SLM.ICONDuCTOR)

INVLSTI1ArNJNS* (AUTHOR) l
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UNCLASS IF IEDI

Uc. Rk.PONT 61861.OGNAPHY bEARCH CONTROL NO@ /LZZHT

Au-bbi b57 2U/12 10/2 2U/3
CLLVITE CORP CLL.VtLAND OHIO

Ih.SLARCH ON THE MECHANISM OP THE Po4uTOVOLTAIC EFFECT
IN H11cH-EFFICIENCY COS THIN-FILM SOLAR CELLS* IU)

DESLRIPTIVE NOTE: INIERIII NEFTe I JUN 66-31 MAY 671
SPEP 67 94 5IOLAWALe No ISULLIWANm

GEORGE, As IAUGUT1NEFRANK
CUNTRACT: AF 33(61b)-5224I
PxOj: AF-78S
MUNITUR; ARL 67-uI~90

UNCLASSIFIEQ REPORT

OLS(HIPTONS; (eSOLAR CELLS, CADMIUM bULFIDES)i
t*CAUMIUI iU6FIOL59 FILMS)o TRANSPORT
PROPLRTIES, CARRIENStSEMICONUUCTURS), SULFIDLS,
LOPPLR COMPOuNDS, PHUTOC4JNuUCTIVITY,
SEMILONDUCTONS, UPTI(.AL ,ROPLRTILS, WAND THEORY UF
bOLIUS, MOUELS(SIMWLATIONI, SINGLE CRYSTAL.Ss
&LLCTRICAL PROPERTIES (U)
IUENTIFIERS: PHOTOVOLTAIC LFFECT (U)

DURING THE F!RST YEAR OF THIS PROJECT 'MODEL
IU66if AN EXPLAN~ATbON OF THE MECHANISM RESPUNSIbLE
FUR THE PMOTOVOLTAIC EFFECT IN THIN-FILM CD5
SOLAR CELLS RAS OLVELOPc.D* EMPHASIS HAS SINCE BEEN
"'LACEU UN CRITILA6LXEPEKIMENTb uESI1aNLD TO TEST THIS
MVUEL6 ANw. TO E~iTABLISH CLL6 PARAMETERS EhSNTIAL To
PL'RrHER RLFINEMLNT wF TmE MODEL. EXPERIMENTS WHICH
HAVE OEEN CARRIED OUT INCLULDE MEASUREMENTS OF THlE
THICKNESS OF 7H4 C.U95 LAYLR, EXAMINATION UF THE
GRAIN STRUCTURE 0h. fHE COS LAYER, MLASUREMENTS OF
OPTICAL ADSORPTION IN AND EAAMINATION OF THE
CHYbTALLO0aRAPHY AND btOICHIUMETRY OF THE GU2S
LAYCR. DIFFUJSION ANU SOLUbILITY MEASUREMENTS FOR CU
IN COSs AND HiEAh~et'ENTS or JUNLTION CAPACITANCE,
CU$4NENT-VULTAC.E CMANACTERISTICS AND SPECTRAL REOPONS
OF CDS b06AR CELLb. IN ADLOIrION, A uNIWUE
EVAPORATION SYSTEM HAS bEEN DeVLLOPLD AND IS BEIN(.
USLu bWCCLSSFULLY9 FINDINiaS OF THESE
INVLST 1bATIUNS HAVE ALL BLEN IN GENERAL AG~REEMENT
WITm 'MODEL 1U66,' ,OHICH INVOLVES LIGHT AdSORPTION
BY IOLE-ELECTROli PAIR GENERATION IN THE P-TYPE
COZS LAYER, FOL6OoEW BY DIFFUSION OF THE MINORITY
ELECTRONS INOA COPPER-CUMPENSATED DARK-INSULATING

COS LAYER, AND LOL.LLCTIoN OF THESE AT AN 1-N

fUrCLA SIFIED /ZZLHT



UNCLAbS IF LED

OC. REPOT BILIOGAPHY EACH CuNTRUL NO. /ZLHT 0

AU-661 d82 2U/12
Ak.HUSIACE RESEAR4CH LAOS WIj4HTc.DATTbRSO14 AFai OHIO

EFFCT OF STRLSb UN COS SIN6LE CRYSTALS, IU)

Nov 66 up 0.JLPm8. As 16ALEsKe A. I
RLPT. No,. ARL-67-01'$J
PHO~JI AF-7dB6

UNCLAbaSIFIEJ k6PORT
AVAILABILITY: PUOLIhHE0 IN PHYSICAL REVIE* V156 N3
Pd77-jO AP'R 15 19679

UO.SC.IPTORS; (OSt.MICUNDUcToiRs CADMIUM SULFIDF.S),
(.CAUMIUM SULFIDk.Ss 5TRESSLS)o LUMINLSCENCEI
g1Y1URQSTATIC PRESSUREs TEMPERATURLo AWISOReTIOis
LLLCTRICAL CONDUCTANCE* dAND THEORY OF SOLIDS,
PHOTOJCONDUCTIVI TY (U)

THiE ELECTkICAL AND LUMiwEbCLNCE PROPERI(TES OF
COS CvtYSTALSo *HILH SHOft THL PHLNOMENON OF
StONA4.E9 *EKE STU~oILD AS A FUNCTION OF HYDROSTATIC
PRE.bSuRE AND UNIAZIAL STRESSe IN THE~ EXCITeo
STArE. uNIAAIAL STRL.SS APPLI-ED PARALLEL TO THE Q AXIS
RLSU.LTED IN AN IRREVERSIBLE INCREASii OF SIX ORDLRS OF
MAraNITU)E IN THE. RESISTANCE* UNIAXIAL STRESS
APPLILD PkRPENDICULAR To THE~ C AXIS AND HYDROSTATIC
PRE:35UIE HAD NO EFFLCT ON THtE RESISTANCLe WHILE
UNIAXIAL STR~ESS *AS BEI1NG APPLILD TO THE CRYSTAL IN
THE LOW-RLSISTIVITY STATE, LUMINESCENCE NAS OeSERVED.
THE INTEGRATED INTENSITY *A$ INUEPENDENT OF THE
RATE OF APPLICATION OF THt. STn4EbS OVER A RANGE OF %~N
TU ONE, AND THE LUMINESCEoCE CONSISTED OF TilE
CHANALTELRISTIC 4.RkEN-ED4E KMISSIQN ANDU A REQ
LUMINESCENCE CENTERING AT AdOUT 660UA9 AT ROOM
TEMPENATUREm THL. UECAY CONSTANT OF THk: PHUTUCURNENT
INCICEASED *ITH HYDROSTATIC PRIESiURE@ (AUTHON) (u)
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UNCLA551I EU

UI)( HEIP0NT 61BLIU~thAPHY bEAR(,H CONTROL NO* /LZZI4TUAU-661 907 2U/6 412
ALROSIPACE ReSEARH~r L.ASS WN4IHTPATTLHSON AFU OHIO0

CUHLRg.NT ANUi N014CUHLRENT L1aHT LMI'5SIUN IN 11-V1
CuiPuuNLvS, (U)

66 It~p HEYNULLIStOONALU C.
RLPTs Nue ARL-67-017d

PH 0J : AF-7bBS
TASK:I 78U5U4

UNCLASSIFIEU REPORT
AVAILABILITY: PBLIbHED IN THE PHYSICAL REVIEA
Vlt37 N3 Pt~lb-7 1967.

Dt.SLkIPTORS; I.SLMLCUNQUCT0R DLYICLSo *LASERS)@
iEMICONDUCTO4S, LMIS51VITYs ;;OHEkENT RADIATION,
ZIN~C SULFIwESs CADMIUM SULFIuCs, CADMIUM
5ELENIUE5, ZINC L.OMPUUNOS, CADMIUM CUMPOUNUiSs
TELLURIDES, MERCURY ALLOYS, LLECTRON TRANSITIONS.
(RYSTAL tRuWTH1, TRAN5PORT PROPERTILS, REVIEW$ (u)

IUENTIFIE4S: CADMIUM MERCURY TLLLURluESt CADMIUM
SULFWSLENIDES, .AVMIUM TELLURIDE, ZINC ODE(U)

RLCLNT k.XIPEIIMEmwTS *ITH II-VI COMP~OUNDS HAVE

SMU~oN THAT THEY HAVE CONSIDERABLE POTENTIAL FOR LASLR
APP4ICATIUNS OViR A BROAD REGION OF THE OPTICAL

SP~ECTRUM* IT MAY dE P0SSIULE TO COVER THE SPECTRUM
CONTINUOUSLY FROM 3400A (ZN5) To THE FAR
INFRNEu tCOMG:TE) SINCE. HGTE Ito A
SEMIMETAL. LASER ACTION HAS BEEN OBSERVED IN
iNS, ZND, CUS, c.OSEo CDS:SEo
CUTE, AND SUME UF THE CUHG:TE ALLOYS* OF
PAITLUI.AKICNTEREbT ARE THOSE LASERS OPERATING IN THE
VISIBLE AND NEAR4 ULTRAVIOLET REGIONS OF THE SPECTRUM
WH'EHE DETLCTORS OF HIGH SENSITIVITY ARE AVAILABLE*
THE LASIN~a TRAN61TIONS IN 11-V1 COMPOUNUS ARE
BUiD EACITON TkANSITIONS SOME UF %HICH HAVE BEEN
IUENTIFIEO IN~ AQAILLARY EAPLRIMENTSs HIGH
EFFICIENCIEh ANU 60.A THRESHOLDS FOR LASING HAVE BEEN
ACHIEVLU ALMOST EACL.USIVEL.Y IN PLATELLT-TYP.
CNY )TAL )s TmL GREATER CRY5TALLINE QUALITY
EXHIBITEU BY THE PLATELLT"TYPE MATERIAL IS SHOWN TO
RE.)uLT FRuM THE CRYSTAL GROAwTH HABIT. PH4ONON
Sf.ATTLRIN. OF CUWuOOLTIOj rLLCTRCONS TO THE GROUNO-

STATE EACITuN 1i~ ulaCUSSEU IN RELA71ON TO LOA
THRL.5hOLDb ANU h14H EFFICIENCIES FOR LASING OBSLRVEO

IN THt CDS:St 5WLID SOLUTIONS, tAUTrIOR) (U)
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UNCLA5S 1F ED

JU.C REPORT a1361UGK(APHY SEARLH CUN)IROL NO. /ZZZHT

WLSTINGHIOUS6 RESLAR(.N LABS PITTiBUR4aH PA

FAdMICAtiuN OF~ VAPOHNOEPOSITED THIN FILM

PIELOLLLCTRIC TINANSUUCERS FuR THE STUDY OF PHONUN

BE-HAVIOR IN UIELECTNIC MAIEKIALS At MICR4OWAVE
FNEwUE-NC IL.S (U)

DL5S.RIPTIVE NuTE: INTERIM REIPTes

1,40V 6? 3JP UE KLEIIKsJOIN I
RLPT* NU* SCIENTIFIC-7

PROJ: AF-5635
TASK: b635U3
MONITOR: AFCKL 0-LJ627

UNCLASSIFIED REPORT

AVAILABILITY: PUBLI5HED IN PHNYSICAL ACOUSTICS
V'tA P195-223 1966.

SUPPLEMENTANY NoTt.: !)EE ALSO AD-64 782p

DLSCRIPTORS: I*PIEZOLLECTRIC TRANSOULENs, FILMS).

VAPOR PLATIN(6, MICROWAVE FREWUENCYI DIELECTRIC

PROPLRFTIESs CADMIUM4 SULFIDE-S, ZINC SULFIDE59

W~UARTZs dALANCES, ACOUSTlC5, PHONONS@

VIE0k CTRICS (U)

A ME-mOu, OF FABNILATING STOICHIUhETNIC COS AND

ZNS TtiIN FILM PIELOE-LECTR1C TRANSDUCERS 15

OLSCRIBEOo TOGETNE-R MITM A WUARTZ CRYSTAL

MICrdOdALANCL METHUD OF FILM TH~ICKNESS MLASU8EMENT,

MICp(OwAVE ACOUSTIC. ATTENUATION MEASUREML.NT UN

AL20, MGQ AND TIU2 AS A FUNCTION OF
TLMPERATURE NH16E U:DING COs TiiIN FILM

TIRANSDUCEERSo ARE. IN(.LUDEDs tAUTMORI (u)
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UNCLA551jF lED

U)DC RLPONT BIBL.IOGHAPHY sEARLH CIJNTRUL NO* /LZZZHT

AU-66Ja 779 9/1 lo
CALIFORNIA UNIV SLRKELLY LCTRUNICb RESEARCH LAO

ELLLTMH.AL PEFORMAN~CE OjF MLTAL-INsuLATUR-
PILZULLLCTRIC SL.MICUNOucTUR THANDUCENS. ILI)

DLSCRIPTIVE NOTE: HEvl5Eu ED..
NOV 66 lup FILBIGERja k. IMULLEH,Ro

So
CUNTRACT: AF-AFOSR-I 9-66
PNOJ: A F - 75 1
MUNITOR: AFOSR 6b-uo8I

UNCLASSIFIEU R4EPORT i
AVAILAB3ILITY: PUBLISHED It. .JOURNAL OF APPL.IED *
PHYS~ICS V3I8 N4~ 1948-55 Ita lAR 1967w

5JPPLLMLNTANY NOTL.: IEV1IOIN OF MANUSCRIPT SUBMITTED I
JUL 66.

DLS(.MIPTONs: (OPIEZOLLECTRIC TRAiqSDUuERs.

SEHICONDUCTONS, CALJMIVM SULFIDL5 , SEMIC01IDUCTING
FILMSo CADMIUM St.LENIDESs
P~FUMACENiIlNELRING) 4U)

ILENTIFIEH5: METAL OXIDES SEMICONDUCTORS (U)

TH1E THEORY UNuEMiLYING THE OPERATION OF METAL-
IN4SULA1OR-PIEZOC.LECTRIC (MIPS) LLCYROMECHAN ICAL
THANSOUCENS 15 VERIFIED EAPLRIMENTALLY FOR TIME-
VARYING LUAUS O14 UEVICE MAujE FROM LDS
PIE40LLECTRIC FILM MATEiIIAL. EAPERIMENTAL
TNAIjSUCEFIS EXHIBIT SENSITIVITIES OF THE SAME OkDER
AS THOSE OBSERV.D UNDER STATIC LOADING wITHIN TIMES
ShomTER THAN ONL MILROSECUNU AFTER THE APPLICATION OF
MECHANICAL STREbS THE FREQUENCY LIMITATIONS FON
THE. TRANSDUCER APPEAR TO uE DETLRMINEO BY THE
ELEcTAUCAL FRUPt.RTIL.S OF THL MOb STMUCTURE, THE
MIPb EFFECT IS QEMONSTRATeD EXPLRImLNTALLY IN
Cu5t TRANSDUCERS* TNANSLJUCERS FABRICATED UN A
FLEA16LL POLYIMIDL FILM ARE DESCRIBeD, AND A
MICROPHONE LEMBOUYIN4 THIS CUNSTRUCTION IS DISCUSSED,
TKAii5UUCEHS MADE V~ITH COS FILMS HAVL PNUpERTIES
WHIICH ARE MORE REROUCIBLE THAN ARE OBTAINED FROM
TRfI*ISULCEK.S VbINiG CLJSE FILMS* X-RAY 5TUDILS
siiot, rHIS RESULr -10 BE LINKLD Tu CRYSTAL STRUCTURE IN
THL 50Cw.NoUCTUR LAYERS- (AUTHUR, (U)
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UNCLA5S IF IEo

UUC REPORT 61BL1(JGRAPHY SEARCH CONTROL NO. /LZZHT

AU-b6'. b6i !/2
ECOLE NORMALE SUPLRIEURE P'ARIS (FRANCE) LABORATUIRE DL
PHY I WUL

aANU STR~UCTURE AN'U LISPtRsIUN RISLATIONS IN II-VI
CUMt'OUNDSs (U)

Dk.SCRIPTIVE NOTE: F114AL IREPT* I OCT 63-3U SEP 67l
OCT 67 611 6ALKANSKItMe I

CQNTRAC : AF 61UJa)-757
MUNITOR: AiRL h7-U285

U-ICLASIF 11. NEPORT

Dg.5CN IPTORS; (*SLMICUNDUCTORSs TRANSPORT
PROPERTIES), 8ANU THEORY OF 50LIUSo CRYSTAL
LATTICES. PHONOPI5, DISPERSION RELATIUNS, CADfiliJM
SULFIULSo ZINC SULFIWES, MAGNETO-OPTIC EFFECT,
FRANCE IU)

A :Ik.F SUMMARY 15 taIVEN OF STUUIES INVOLVING
LATTICE DYNAMICS AND PHONON INTERACTIONS IN *URTZITE
AND ZINC bLENDE II-IV SEMICUNDUCTOR COMPOUNDS@
A LIST OF RE5ULtANT PUBLICATION5 IS INCLUDED, (U)
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U NC6LA iSIFIED

t UI.( REPORT B18LZUGHAPHy SEARCH CUNTROL NO, /ZZZHT

AU-66'4 Sa 
1001

ECOL.C NORMALE SUPLRAEURL PAH4' (FRIANCE) LABORATVIRE DL

PHY51WUL

BANLJ PJARAMETERS ULTLM11ATIUN FHOM VARAV)AY RO0TATION
ME A t U eEM EN Tb (U)

JUL 67 i44Ph 6ALKANSKItM@ lAMZAL.lA.Z. I
R~LPTo No. !)CIENTIFIC-3
CONTRACTt AF 61(iJS )-751-
PROJ; AF-'788
MUNlTu~l ARL 67-UZ84

UNCLASSIFIEW KEPORT

UtLRSCIPTORS: (65EMICUNUToRb, MAGNEIC-OPTIC
LFFECT) , (*MAGNETU-tPTIC EFFLCi. *BAND TH.EORY OF

SOLIUS), CARRIER515EMICONDUCTORS)p CADMIUM
5U6.F1DLS. INVOLJM ANTIMONIDES, GALLIUM ARSENIOES,
CADMIUM SELENIOEL)o TRANSPORT PROPEFRTIESP FRANCE (u)4

IT 15 THEj PURK*2OE OF THE. REVIEA TO iUMMARIZL SOME

Of THL RECENT TIICURLTICAL AND EAPERIMENTAL OORI( ON
FNEL-CAMRIEtiS A14D Ii4TEHUjAND FARADAY ROTATION, AND
TU EXAMINE THE g.FFICULTILS ENCOUNTERED AND THE
R45ULTS OdTAINE) $lriCL THE FORMULATION OF THE EFFECT

IN zEmICONDUCTO(Se lAUTh'OR) (U
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UNCLA551I E

VU(. NKPOPIT dIO61UGHAPHY bEARI.H CUNTROL NUo /LZZHT

AV-66t) U2S 2u/1Z
DLLA*ARk. UNIV mL*AR. DEFT OF PHYSICb

F!LLO ENHANCE0 ION~IATIUN OF TRAPbs (U)

UL- LRIPTIVE NOTE: TELHNI'AL REPTa,
F9P 6d ly OER,Ko no

RLPT, NO, TH-2z

CUNTRACT: NONR-'436(UUI

UNCLA551I EU WEPOxT

SPPLt MENTANY NOT4: bEE ALSO TECHNICAL Rt PORT 211 AD-661
192.

iLSCRIPTORS5 (*CADMIUDM SLPItaEst ELEcTkIC FILLOS'.
IOCAR4NIERStSEMICUNUL..OR5), !NTEI1ACTIONS),
ELECTRUN PLNSITY, IONIZATI'.No EXLITAtIONs BAND
THL.ORY OF SOLIDS, SPACE CHARw.Est TRANSPORT
PROPCRTIES* LAPENIMENTAL DATA. ELECTRICAL
.ONUUCTANCL U

IUENTIFIERS: MINuRjTV CARRIENS, CARRIEN

N ECU MBIN ATI ON U

STATIUNARY STLR61KE HISH-ir-L UOMAINS IN THE RANGE
OF :4EWAIVf QIFP.ENENTIAL CONDUCrIVITY PROVIuC THE
PUS51blLITY To UETERMINL LxpEAIMENTALLY THE CARRIER
PLNSITY AS1 A FUwCTIUN CF THL ELLCTRIC FIELo.
MLAbUREMF.NTS 0014E WITH CD$ SHOW THAT THE
ELLCTNON UEN51TY PEI.REASES bY AbOUT 2 OHOERS OF
MAGNITLJUE WITHi INCREASING FIELD BEToEEN 30 AND 70
KV/CM* IT CAN 8L. $H0N THAT THIS IS CAU$ED by
FIELD QUENCrIINGs I.E., FIkLLIj rXLITATION OF MINORITY
CARHIE'RS FROM MULL TRAPS ANL, THEREBY ENHANCED
RECuMoINATION. THIS FIELD EXCITATION OF HOLES,
. JILVEEs CANNOT 8L WESCRIdEU W1 UANTITATIvELY BY ANY
CLASSICAL FIELD EACITATION MECHANISM. I.E., bY IMPACT
IUNIZ'ATlO OR BY TUNNEL EFFtCT. THESE MECHANISMS
WUULO NEEO A CONSIDE.RABLy HIGHEK FitL THAN 08SLRVEUJ
FOR CAUSING THE MLA5UPEU tFfECT* AGREEMENT dETOEEN
EXPt.RIM*.hT AND THLONY CAN OE REACHEUi dY FIE6D
ENHANCEL) IONIZATIUN OF COULUM13-ATTRACTIVE CLNTENS.
(AUTHOR 3 (0J
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UNCLAbSIFIEG

IJOC R'EPORT 61BL.IVGKAPY bEARCH CONTROL NO* /!IZHT

AU-66h j176 71 O1

GLNERAL ELECTRI(. C.O SCHL.NECTAUY N Y RESARCH ANI)
OLVLLOJMENT CENTEN

CKY jTAL CHEMISTRY OF NEA H(GH-PHEb5URE FHASESo (U)

DLSCRIPTIVE NQTL: bCICNTIFIC RE2P1, (FINAL) 1 JAN 64-~
31 JEC 67s

~JAN 6u 6/P KAhPLR;JUHN he
RLPT. NC., 5-68-IU.17
CUNTRACT; AF '9Co3d)-1361
PNQJ; AF-971U
T A 5 K: 9 710U 3
MUNITuR: AFOzR~ 6d-u3't2

U14CLASSI FIELU KEPOIRT
AVAiLABILITY; P bLI5HLD 1w VARIOUS JOURNALS.

OLSCRIPTUR~S; (OPr4AbE STUUI.S, *HlGHMPREShUkE
kEbL.ARH~o (*CRYbTAL STRUCTURE, HIGH-PRESSUR.
XLbLARLH)o INUIUM1 AN11MONluEh, CADMIuM 5ULFIPES,
4.ALMJUM L~iIPUUNOb, MLRCUKY CuMPL2UNDSs GALLIUM
COrMP'UEiDb, liqUIUM (OmPOU10b, COPPER COMPUUNDS,
IRON4 CUMPOLJNQS, bILVLR CUMPOUNUSe ZINC COMPOUNDS,
TIN COMPUUNDS, GULU CflMPQUND~s ANTIMONY ALLOYS,
5LLEN10ES, SULFIL)ES, TELLURIuE5, IODIOESm

(EKMANIUM, SILICON, UIAMUNOS, POLYETHIYLENE
PLASTILS, SEMICONDUCTORS. A-RAY UIFFRACTION
ANALYSISs COLOR PHOTUGRAPHY, STAbILITY (U)

TMH. MAIN wajBECTIVL UF TmIb '4-'EAR RL.SEANCH PROGNAm
HA5 tBrEN TO LEAR~N THlE NATURL UF HIGH-PRE.SSURE PHASES
AND THiEqEdY CONrRIBL'TE [Oh~ARD A BETTER UNDERSTANDIN(a
OF CRYSTAL CHEMISTRY ANI) STKUCTURAL PRINCIPLES
UNUERLYIN4J THE bOLIQ STATE, MUCH PRUGRESS HAS BI.EN
MA~r IN TNr STUDY ANDO ChANAcTERIZATION OF A WIDt.
VARIETY OF CHEMICAL COMPOUNOS AT HjI1 H PRESSURE,
IMPKUVEMENT5 IN EAPLRIMLNYAL TE(.HNIWUES HAVE
CUINIRBJTE GREATLY TUWiARU THIS PHOIIRLSS*
(AUTHUJR) IU)
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*1 UNCLASSIF IZO

uU, REPORT 61BLIUGHAPHY SEARCH CONTROL NO* /ZZZHT

AU-666 4$01 2U, 20/12 /

CLe.VITE CORP CLt.VeLAND OHIO ELECTR(NIC RESEARCH DiV

D:;;:: TIZNT: W2ARERLY:ROGESS REPTs NO@ 29 8 U~

CQNTHACT: AF 33(blb)-27Ob
PNOJ: 3032'40

UNCL.ASSIFIEtJ REPORT

OLScRIPTON5: (.SEMICUNDUCTORS, CHYSTAL GRO*TH)s

I*CAUMIUM su6FIDLS. PREPARATION), POW~DERS,

5INTLRING, DE4.ASIFILATION, SUBLIMATIJON$
LLCTRICAL PHDPEeNTIE50 PmOTOLONDUCTIVITYs
THLRMOELECTRICITY0 BIREFRINGENCE, CRYSTAL LATTICE

OD.FECTSo ZINC COMPUUNDS1 TELLURtIDES, OPTICAL
PROPERTIES. ACOUSTIC PROPE4TIES (U)
IDENTIFIERS: ZINC TELLURIIDE (U)

OUT43ASSIN(, STUDIE5 MADE ON 05 POWDLR, THE

O$limaINA6 SOURCE MATLRIA. FOR~ CRYSTAL GROWTH,
INUICATLD THAT (AbE5 EVOLVEW DURING SINTERING RESULT

CHIEFLY FROMI PHASL 6HAN4iES AND CHEMICAL REACTIONS OF

IMPURITIES, CUNT NULD RE-LXAMINATION OF THE
STAN~DARD) hINTERM~A PROCESS FOR PURIFYINGi CD!

SOUNCt MATERIAL NLSiJLTE0 IN SMALL BIIT IMPORTAN"T
IMPNOVEMENT~e SUCH AS LiUhLRIN.i THE SUBLIMATION RATE

TO REDUCE CONTAmli,4AIION BYr 9CARNY-ovFRO AND

INCIKEASIN(3 THE liAAIMUM TEmPL.RATuRE TO IMPROVE

OUT4,ASSIN.a A STUDY OF T1Hfr PRESENT CRYSTAL GROWTH

METHOOS ShOas THIAT bEEU GNOnTH UNDER AR(2ON AT AN

ACCEPTAdLL. L0bV 4RUWTH RATE bEEMb To HOLD (HE BEST
PRUMISE FUR HiGmER-WiUALITY CRYSTALS* A PRELIMINARY

EVALUATION UF CUS CKY5TALS oY THIERMALLY-

STIMULATED CURENI MEASUREMLNTS REVEALED A RELATIVELNV

SIMPLE CURVL iWITH ONLY TWU SUBSTANTIAL PEAKS.

OPTICAL EVAL.UATION UF CDS CRYSTALS CONTINUED BY
EAAMINATIUN FuR STRAIN AND LISLOCATIONSs THE
RLLATIO14SHIP OF PHOTOSE14SITIVITY OF CDS,

IMPuRTANT FUR SUUND AMPLIFIERS, AND SULFUR-VAPOR
TRrLATmENT HAS BEEN LXPLAINEos SUBJECT TU FURTHER

VLRIFICATION.o MLA!)UHEMEo4TS OF THE ELECTRO-OPTIC
EFFECT IN ZI4TE ovEHE MADE, AND IT IS RFCOMMENDED

FUR CUNSII.ERATIUN FOR OPTICAL MODULATORS. (U)
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U1NCLASSI FE 01

UDC REPORT JIBLIUGHAPHY hEARCH CONTROL NOe /ZZZHr

AU-666 qO2 2U/9 20/12 9/1

CLEVITE CORP CLLVeLAND OHIO ELECTRONIC RESEARCH DIV

IMPIOVEO I-VI CRYSTALS* (U)

DLSCRIPTIVE NUTE: WUARTERLY PROGRESS REPT. NU. 3p a SEP-
7 L.C 65,

MAN 66 3dP SHIcOAWAtLe He IJOSTPJ.
M. I

CONTRACT: AF 33(61!;-2708
P'lOj: AF-3U24

UICLASSIFIEU REPORT

SUPPLEMENTAHY NUTL: 5EE ALbo AU-666 '01.

OLSLHIPTORS; (.SLMICUNDUCTURtt *CRYSTAL 4ROWTHim
(GLAJMIUM bULFIDLS, PREPARATION), POFwDERS,
SINTLRING, DEGASIFICATION, IMPURITIEbs SULFATES,
aILICON OJOXIOEo EPITAXIAL GROwTH, X-RAY
bPECTRuScOPY, CAUMIUM SE6ENIOE~o VAPOR PRESSURE,
CRYSTAL LATTICE UEFELTSP ELECTRICAL PROPERTIES,
ACOU5TIC PROPERTIEbs SULFUN (U)

THE RESULTS OF THE UUTGAS5ING STUDY COS POCUER
SHOnvS THAT MOST OF IHE bASE5 EVQLVEU DURING VACUUM
S14TERING ARE DuE TO THL eRESENCE OF ABOUT U.I MOLE
S HYDRATEU CDSO4v IT WAb FOUNU THAT A
RLDUCEO AMOUNT OF SIO INCLOSIONS RESULTS IF
EPITAAEAL CRYSTAL GROwTm UF COS 1 CARRIED OUT IN
AN UN5EALLD TUBE UNOER I ATM AR* X-HAY
FLUUHLSCENCt MEASUREMENTS SmOA THAT COSE CRYSTALS
GRO,wN IN IHIS LABORATORY CONTAIN ABOUT 9 MOLE i So
WHICH CAN BE EOUCEU BY A SE-VAPOR TREATMENT.

ANALYSES OF THE SOLID-VAPOR EWUILIBMIA FOR COS-
CUSE MIXEU CRYSTALS SHOOS A VARIATI)N OF Kp
WITH COMPuSITION, WITH A PRUNOUNCED MINIMUM AT 0*57
MOLE FRACTION CUS, OF EXTREME IMPORTANCE IN
DETERMINING THE ELECTRICAL PROPLRTILS OF 1 1-VI
SEMICONOULTURS ARE iATIvE POINT DEFLCTS. A
THEORETICAL ANALYIb OF THEIR EWUILIBRJA SHOWS A
COflPLLX INTLHLEPENDENCE OF I'HE VARIOUS DEFECTS AND A
LNECLSITY FUR EAPLRIMENrALLY OETERMININti THE VAHIOU5
EWUILIdRIUM CONbTANTS* A VERIFICATION OF THE
DLPENUENCE OF ACOUSTIC AMPLIFICATIO, PROPERTIES ON
S PRESSURE AAS MAUE, wITH OPTIMUM CuRRENT
OSCILLATIONS OCLUNRING WHEN A MINIMAL 5 PRESSURE OF
AdOUT 0.2 ATM AT bSuC ' uSLOe (AUTHOR) 1U)
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UNCLAS5IFIED

DOC hEPORT BIBLIOGRAPHY hEARCH CONTROL NO. /ZZZHT

AU-b66 403 ZU/ 20/12 9/1
CLEVITE CORP CLEVELAND OHIO ELECTRONIC RESEARCH DIV

IMPROVED II-Vi CRYSTALS. (U)

DESCRIPTIVE NOTE: WUARTERLY PROGiRESS SUMMAkY REPT. NO, 4,
8 MAR 65-7 MAY 66,

AUii 66 36P SHIOLA*ALo Ne IJOSToJs
M,

CUNTHACT: AF 33(61b)-2708
PROJ: 303240

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE; bEE ALbO Au-666 4U9o

DLSCRIPTORS; .5LMICONDUCTURS *CRYSTAL (BROWTH)o
COCAUMIUM 5ULFIDLE5 PREPARATION)o POAOERS,
-INTtRINGo SUBLIMATION, NUCLEATION, EPITAXIAL
4RUTH, MICRUSTRUCTURE, OPTICAL PROPLRTIES,
ELECTRICAL PROPENTIES, PHOTOCONDUCTIVITY,
TH RHO[L[CTRICI~ CRYSTAL LATTICE D YEcTS, ZINC
COMPUUND$t TELLURIDES (U)
IUENTIFIERS: ZINL TELLURIDE (U)

THE PROGRAM FOR PURIFICATION OF THE ORIGINAL SOURCE
MATtRIAL FOR CRYSTAL GROWTH CON51STS OF (1)
SINTERING UNDER VACUUM AT 9uOC FOR I HR FOLLOWED BY
FuRTHER SINTERING UNDER APPROX. I ATM AN AT I2OUC
FUN AN ADDITIONAL HUUR ANO 121 ONE oR MORE VACUUM
FRACTIONAL SUBLIMATIONS AT IIUOCo IN CRYSTAL
GNuOTH, DLPLNOE14CL FOR HI4H QUALITY CRYSTALS IS
MAINLY ON THE OPEN-TUBE. hPONTANEOUS-NUCLEATION
MLTHOD AT IZCOC AND UNDER APPROA- I ATM AR,
THE AOVANTA4ES OF EPITAXIAL CRYbTAL GROWTH UNDER
VACUUM HAVE NOT YET BEE(,j COMPLETELY REALIiEUo A
COM6INATION OF rHL ADVANTAGES OF BOTH MLTHCOS HAS
GIVEN ENCUUHAGING RESULTS, SOME WORK ON THE USE OF
SMALL SEEUS HAS SHO*N THAT CONDITIONS FOR PROMOTING
EPITAXIAL GRO*T ARL VERY CRITICAL. MECHANICAL AND
CHEMICAL POLISHIN a TECHNIWUUS ARE GIVEN IN DETAIL FORTHE PREPARATION OF CRYSTAL SPECIMENS FOR MICROSCOPIC

EXAMINATIONi CRYSTALS ARE BEING EVALUATED
OPTICALLY USING NONCOHERENT AND COHERENT LIGHT, AND
ELECTRICALLY BY PHOTOCONDUCTIVITYs THERMA.LY-
STIMULATED CURRLNTS AND CURRENT SATURAIJON AND
OSCILLATIUNS. A THEO)RETICAL ANALYSIS OF NATIVE
POINT DEFECT EQuILIJRIA WAS MADE. (U)
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IUNCLAtbSIF lED '
U'IC kEPONT IU18.1OGNAPHY bEARCH CONTROUL NO* /LZZHT

AU-666 40'4 au/d 20/12 9/1
CI.EVITE CURP CLt.VLLANU) VmIO ELECTRONIC RESEARCH DIV

RLSLARCH UN IMPINOVEU 11-VI LRYSTALS. (u)

DLSCRIPTIVE NUTr: WUARTERLY PROGNE5S REPT. NO. So 0 MAY-
7 AUG 6,o

UCT 6o 240 SHIOSAOAoLe vie gJOSToJ9

CUNTRACT: AF 33(615)-2706
PHOJ: 303241

UNCLA551FIED REPORIT

SUPF'LLMENTA$Y NuTL; SEE AL!O AD-666 4$03,

DL5CKP(TU~RS; (*LMICVNOUCTUR5, sLRYSTAL (QROWTfils

COMPOUNDS. TELLUNWIESs CRYSTAL LATTICE DEFECTS,

UISTIo~UTIUN, CARRIERStSLMICUNUUCTURS),CU

IUENTIFIERS; ZINC TE$.LURIDL (U)

ANALYSI$ UF THE DATA OF VARIOUS PHENOMENA OUSERVED
I14 iNTE HAS GIVEN THE BASIS FUR A SULID ZNTE
STAOILITY FI .LD WITH ZN VACANCY CONCENTRATIONS
CON5IUERAW. RHE~HR THAN PRLVIOUSLY PROP~OSED* THE
E!SE~NTIAL MLCHANISM OF THE FORMATIONq OF VOIDS IN
ZISTL ioAS SHQVVN TO BLs Iii PART, THE !STQICHIOmETRIC
COPRELIPITAr ION OF LN AND TE VACANCIES, BUlT
MAINLY, THE STOICHIOHETRIC cOPRL.CIPITATION OF ZN
VACANCIES ANL) TL ATDQi$. CONTRARY To THE P'REVIOU!)
ASSUMPTION UF SHALLOW 5 VACANCILS IN CD5, WHICH
HAD RLSULTED IN INCONS15TENCIES IN THE INTERPRETATION
OF EXPERIMENqTAL DATA, FURTHER EVIDENCE INDICATES THAT
5 VACANCILS ARE M(UDLRATeLY DELP. (AUTHOR) (U)
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UNCLAbSIFIEU

UDL REPORT dIBLIUGHAPHY 5EARCH CONTROL NO. /ZZZHT

AU-666 40S 2u/k 2OI1 9/I
CLEVITE CURP CLLVLLANU OHIO ELECTRONIC RESEARCH DIV

RLSLAACH UN IMPOOVEU 1I-Vi CRYSTALS* (U)

DLSCHIPTIVE NOTE: WUARTEHLY PROGNESS REPT, NO, &s 8 AU6-
7 NOV 66,

FEb 6/ 27P 5HIOLAwAiL, No 1JOSTJ9
H, ;

CUNTRACT: AF 33(61b)-2706

UNCLASSIFIED KEPONT

SUPPLLMENTARY NuTE; iEE ALSO AD-666 404o

DLSCRIPrONS: I@SLMICUNDUCTORSo OCRYSrAL GROWTH),
(06AUMIUM SULFIDES, eREPARATION)o CRYSTAL
LATTICL DEFECTS$ CARRIERS(SEMICONDUCTORS),
5ULFUH, VAPORS, PHASE STUDIES, THERMAL
PRUPLRTIESm LINC COMPOUNDS, TELLURIDLS (U)
IDENTIFIERS; ZINC TELLURIDES (U)

'SULFUR COMPENSATION' OF LXCESS DONORS IN COS
TO OBTAIN UNIFOMo HIGH-RLSISTIVITY CRYSTALS WITHOUT
APPRCIABLE OVEqCUMPENSATION MAY REWUIRE A COMPOSITt
HEAF-TREATING PHULEUURE, SINCE AN ACCEPTABLE SHORT
HEAT-TRLATIN6 TIME *ITH THE REQUIREU M16H 5
PRESSURE IS NOT COMPATIdLE gTH UNIFORM CRYSTAL
PROPERTIEbe THj ELELTRONEUTNALITY EiUATION IS PUT
INTO A (sENEHAL,s SULVABLL FORM BY EVALUATION OF THE
VARIOUS EWU1LIBNIUM CONSTANTS OLFINING THE FORMATI0,4
AND RELATIONSHIP UF ALL Of rH PROBABLE NATIVE AND
FOrL14N CENTERS OCCURRING IN Il-VI COMPOUNDS.
BY US. OF A COMPUTEN, THE TLMPENATUN$ DEPENUENCE OF
THE CONCENTHATION FUR THESE VARIOUS CENIERS ARE
RLAUILY CALCULATEU AND THE STABILITY FIELD OF THE
SULID I5 THCN DLFINtO. INITIAL APPLICATION OF THIS
PkO(.EDURE 1S TO ZNTLP (AUTHOR) (U)
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LJD9. REPORT 61BLIOGNAPHY bEARCH CONTROL NO. /ZZZHT

AD-666 4906 au/az 21
CLEVITE CURP CLLVLLAND OHIO ELECTRONIC RESEARCH DIV

RkLS&AlMCM UN IMPNUVEO Ut-VI LAYSTALS@ MU

VLSLRIP1IVE NOTE: WUARTEMLY PROGRESS REPTs NO. 7o 6 NOV
66-7 FEU 67s

APR 67 Jp 4IOLAwAoLs He lJOSTsJe

CONTRACT: AF 33(615.-2708
P"OJ:. 303241I

UNCL.ASSIFIEJ REPORT

SUPPLL.MLNTAHY NOTL: bEE ALbO PROti.RESS REPT. NO. 69 AU.w

DLSCRIPTONS: (*SLMICUNDUCTURS, CRYSTALLOG.RAPHY),
10CALIMIUM !;ULFIDLS, .RYSTALLUGRAf'NY)o (OCAUMIUM
bELEiJ1VE$, CHY5TALLOuaRAPHY), TEL6URIUES, ZINC
COMIPUUND:). CRYSTAL LATTICE DLFEClSt PHASE STUDIES*
IMPUNITILSo COLOKS, UIFFUS1iON, CRYSTAL GRORT*1.
LARIES(MICONULTURS), F.RLE ENERGY (u)
IUENTIFIENS; LINC TELLURIDL U

SULUTION UF THE ELELTROiNEUTHALITY EwUATION FOR
Zi4TL. CONTAINING VARIOUS CONCENTRATIONS OF A
FORL4N DONUR SeiO*S CORWEPu~NL)ING LARGE CHANGES IN
THE CUNCENTHATIUN5 Ur THE VACANCIES@ THL IDEAL
Q'JENCHING OF 11-VI COMPOUNDS TO Room TEMERATURE
FHOM mIGHLR EjUILIBNATIUN TLMPERATURES HAS &3EEN
STUUIED UbIliG A Nt.W COMPUTEN PROGRAM$ SPECIFIC
RL5sULrS FUR ZNTE HAVE BEEN comPuTED AND ARE
PHE4ENTED IN GRAPHICAL FOHM. THt STANDARD FREE
ENERGIES UF REACTIONi INVOLVING THE VARIOUS SPECIES
FUR ZNTE HAVE BEEN CALCLJLATLD FROM THE
EiIUILIBRIOM CONSTANTS. EQULIBRATION OF ZNTE
HAS BeEN bTUUIEU AND MA FOVNu TO REQUIRE LUNGER
TIMLS THAN *AS ORIGINALLy Bk.LIEVEU. (AUTHOR) (U)
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.,NCLAS5 ,FIEO
tu EO,( i8..1d1U~hAPHY !;EAR(.h CuNTRO. NOi. /ZZZMT

AU-666 439 ud io.4'14
C..EvITE CORP CLL.VLLANU ijHLO ELELTRONiIC RESEARCH DIV

FASNICATION OF CADMIUM bULFIDE THIN FILM 50LAR CELLS
FUR SPACE VLHJCLE TLSTINa. lU)

DL.SCRIPTIVE NOTEI FINAL REPT. I SEP 65-1l5 AU4 67s
OEC 67 4dp 14ASTkLINHo E9 IHIETANENa

Js He ISHIRLAND@Fo As I
RL.PTo NO* 3Q.12a0
CUNTH.ACT: AF 33(61!bI-3253

tPhcoj: AF-7b85
MUNITUR; ARI. 67-U242

UNCLASSIFIED REPORT

Dk.SCRIPTONS; 10SULAR CELLS,
PENFORMANCE(ENcIINEERING)lo .oSEMICONUUCTIN.
FI~b CADMIUM SULFIUCS), .S5PACLCHAFT COMPONENTS#
50LAN CELL'S)s L[GhT TESTINGs EFFICILNCy,
bTAdILITY. DOPIN4@ LIGHT TRANSMI5SION, BALLOONS,
bAND THEU9kY OF SULIDbo MANUFACTURING METHODS,
LOPPER COMPOUNDS, SULFIDES (U)

Flvt bERIf.S OF FLIGHT PANt.LS FOH SATELLITE AND
BALLOON FLbaHT rITING WERE PREPARE0. PANELb AR-
I TmROUC.H 6 *LRL OELIVERED TO APL IN SEPTEMbER OIF
196be PANCLS AR-8 TmROU4H Iws OF SIMILAX
FAdiNICATION, *ENE Dt.LIVLREO IN MARCH OF 1966.
PANELS ARA-.701-1 IHxOuGm '4 wERE DEL.IVERED IN
APRIL OF 1967 FUR INCLUSION IN THE OVI-13
SATELLITE EAPERIMENIs THRLE BALLOON FLIG~HT
MiJOULLS, AFAPL-CDS.I, -2s AwD -Jo WERE
DELIVERED TV APL IN MAY OF 1966, AND THREE
ADDITIONAL BALLUON H.IGmT MUDLILLS, AFAPL-COSm
0uS, U069 00/, boEkE L)' ,LIVI.RLD IN MAY OF 1967. BOTH
FUN JPL BALLOON FLI1.HT EXPERIMENTS* WORK( WAS
PENFORMED O1N INLRLA51NG THE EFFICICY AND 5TAB16ITYI OF COS THIN FILM 40LAR CELL50 MUST oF THE WURK
WAS CONCERNED WITH IMPROVEMLNTS IN THE FORMATION OF
THE BARRILR LAYER AND INCLUDjED TREATMENTS OF THE
Cus FILM PRIOR ro TtiE FORMAT ION OF THE 6ARRIER
LAYER, VARIATION4S IN THE 6AKRIEK FORMATION PROCESS,
AND TREATMENTS OF TrIE FILM AND OARRIER AFTER
FOWMATION OF THL aAARIENs (AUTHOR) tU)
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UNCLASSIFIlED

UL)( NLIFONT BIBL1LJGHAPHY ',EAR(.H CQNTRGL NU* /iZZHT

AU-666 45 2/i
NUREQAN DI.ENCA RLSEANCH ISTAULISHMENT KJLLLEI(

ACUSTUELLCTN1C EPFL.CTS IN SOLIUS. (U)

DLSCILPTIVE NuTL: PRUJGRESS RLPTo NO. 49, 1 APR a6-31
MAR 67,9

.JUN 67 IP HANNLSTAL),ANiJREAS
CQNrRACT: AF 61(U59)-9jj8
PRQOJ. AF-46OU
TASK. 'i6UOU3
MUNITojRI AFCiRL 67-J636

UNCLAiS F IE kD EPORT

DLS5.AIPTOHS; (oSi.MlCuNDLTQRSo ELECTHICAL
PRUPLRTILS)o PHOTOCUNDUCTIVITY@ LLECTRIC FIELDSo
MO61IT3Ys bAND TriCURY OF SULIDSv ELECTROUPTICS,
(.AHR1ENS(SLMICUN3UL.TuRs), CAUMIUM SLJLFIULSo
LINC CUMPOLJNUS, UALLIUM ARSENIDE59 OXIDOES (U)

IijEwTIFIEiis: ACOUSTIL flAVE5, ACOWSTOELECTRIC

LFFEL.TO RULSLL) DIFEHA1 ION THHESHULD (U)

THE HOLURT uIVEb A dR[J.F SUMMARY UF THL
INVLSTIGAT1~jNS UNUENTAKLN IN THL PERIOD I APRIL
1964) - 31 MARCH 196/9 ANDJ IS CONCERNED vITH THE
ACUujSTOELt.CTRIC EFLCTS IN $OLIUS. PARTICULAR
EMPHASIS HASi bELN PLACE~U UN ACOLJSTOLLLCTRIC
SATORHATIO14 AND (.UtmRLNT OSCILLATIONS IN CD5 AND
ZiNU A,,jU ELECTRIC.AL PIELU ulbITRIbUTIUN IN CDSo

AUTMH I (U)
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UNCLAbSIFIED

UOC REPORT B|BLIUGMAPHY 5EAR.H CONTRUL NO. /iZZHT

AU-667 U22 ZU112

ALRuSPACE RLSEARCH LABS WRI HT-PATTERSON AC1 OHIO

CUNVEkGENCE STUUY OF A SELF-CONbISTANT
ONTHO4ONA6IZED-PLANE-*AVE BAND CALCULATION FOR
HeXAGONAL CUS. (U)

FEd 6a UP EUAEMAR. N. ICOLLINS.To
Co ;SmANKLAN~oD* U. ;DERITTIJD So I

PNOJ: AF-7dta
TASK: 7885U0
MUNITUR: AML 6o-uO07

UNCLASSIFIEU HEPONT

AVAILABILITY: PUBLir4ED IN IHE PHYSICAL
REVIEite V162 N3 P71U-I15 I OCT 6'.

DLSCRIPTORS: (*SLMICONDUcTUR, *uAND THEORY OF
bOLIU)s (*CADHIUM SULFIuEs, BANu THEORY OF
bOLIUSi, SOLID STATE PHY5|CS, BRILLOUIN ZONES,
MATHLMATICAL MODLLbo RAVt. FUNCTIONS,
APPROXIMATION(MArHLMATIC) o CONVLRGENCE (U)

THE ELECTRONIC dAND STRUCTUNE OF HEXAGONAL COS
IS CALCULATED BY MEANS OF A SELF-CONSISTENT
ORTHO4ONAL.LEU-PLANL-*AVE MODELs USING SLATLERS
APPHOIMAI|OJ FOR THE EXCHANGE TERM. IN ORDER TO
ULTLRmINE THE NUMbEN OF PLANE WAVES To dE USED IN THE
FOUNIcR EAPANSION OF THE VALENCL STATES, A
CO1VENGLNCE STUUY Ib DISCUSSED FOR THE STARTING MODEL
AND FUR THE FINAL SLLF-CONSISTENT MODEL* IT IS
CONCLUDED THAT TH6 STARTING MODEL 15 UNSATISFACTOR.
FROM A CONVERGENCL STANUPOINT, AHILE THE SELF-
CUNSISTENT MOOE!. HAS SUFFICIENTLY WELL CONVERGED FOR

245 PLANE WAVES# THL RESULTING BAND STRUCTURE IS
PHESENTLD FOR THE HIGH SYMMETRY Po 1 i TS OF THE
BNILOUUIN ZONE. THE SPIN-0RUIr SPLITTING OF THE
TOP VALENCE BANO ANU THE EFFECTIVE MASS ALONG THE C
AAib OF THE ,CONL AR. CALCULATED FROM THIS BAND
STRUCTURE, THE !EbULTS ARE THEN COMPAREU wITH
EAPERIMENT. (AUTHOR) (U)
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UN CLASSI F IED

UDL REP~ORT 61OLIUGHAPHY SEARCH CNHLNO. /ZZZHT

AU-667 U94 2U/12
TLXAS INSTRUMENIS t'4C DALLAS

RARL LAHTtI IrMUNITILS IN 11-Vt LOMPOUNUS@ (U)

OLSLNIPTIVE NOTL: SCIENTIFIC INTLHIM REPT.,
vEC 67 1,p AATTbsk KENT lHULTONp

WILLIAM C. I
CONTRACTr: F4462O-67-L-0O7 3
PKOJ: AF-9763
TASK: 9763LJ2
MONITuR; AfOSR 6J-U6'42

UNCLASS IF IEU HEPONT
AVAILABILITY: PUBL.IbHE0 Ii,, eROCLEINGS 11-VI
SEM 5CNO'UC TI NG COHPUWNDS) I NTERNA TI ONAL CONFLkRENCE,

N. Ye P13YO-9 1967.

DESCRIPTOmS: IOSLMICUNDUCTURbs *C.RYSTAL LATTICE
UEPLLTS)i , *.ARE EARTH ELEmENTS, ELECTRON SPIN
RESON4ANCE), ZINC SULFHOES, ZINC I.OMPUUNDS,
CADMIUM COMPOUNDS,3 SLLENIDES, TELLURIDES#

CAWMIUM S.EL.EiNIUEbs CADMIUM SuLFIUES, IMPURITIES,
LRbb.JM, DYSPHOSIUJM, NEODYMIUM., YTTERaIUM,

THULIUM, IUN5, CRYbTAL LATTICE$ (U)

ID)ENTIFIENS; CADNIUM TELLURIuE, 4INC SELENIDL,

ZINC TLLURIPE (U)

THE RARE LAHTH IMPUNITILS EN131po DY(3*
)e w~i3+), YBI3+I, AND TM(24) .W.RE
Ou5zeRVEU tsY ELECTH0ON SPIN TO OCCUPY SEVERAL DIFFERENT

SITES IN Il-vt C.OmPw.N03e THE EL.ECTRON SPIN
RESONANCE (ESk) OF HARE EARTH IMPURITIES IN THE

ZINC ANU CAOMJUM4 i.HALCO(ENIuES WAS STUDIED TO

DL.TLRmINE THE ATOMI6 ENVIRONMENT OF THE RARE EARTH

ION. THIS IS ACCOMPLISHED BY COMPARISON OF THE LOW
TLMPERATURE EhR EXPLRIMENTAL REbULTS WITH THE G

FACTOR CALCULATED FUR EACH OF THE GAMMA-1 LEVEL5 OF
TmE CRYSTAL FIELD-SPLIT GmouND bTATE, THUS

DISTINGUISHINGI ,HICH GAMMA-I IS LOWESTI THEN,

AbSuMINGa A POINT CHARGE MODEL FUR TriE CRY5TAL,
DLTLRMINING rmE PUSS)IBLE SITES FOR WHICH THIS GAMMA-I

15 6.OwESTs THE UIbAuVANTA4ES OF THE POINT CHARGE
MUO,.L ARE WELL KNUWNI NLVL.RFHLLLSSO THE RESUL-15 OF

THE MODE.L ARE FOUND To BE FAIRLY ACCURATE IN THE FEa

CASLS WHERE INOEPLNUENT CHECKS EXIST. (AUTHOR) (U)

248

UNCLASSIFIED /ZH



UNCLA5SIF LED

PUC iEPOKT 81BLIUGHAPHY SERHCONTROL N#/ZH

AWLodl 033 2 u/ Ia 20/2 2U)/6 20/3
NAVAL WLAPONS CLNTEK CORONA LAB CAL1F

SLMICUNDUCTIN, THIN FILMS; AN ANNOTATED(U

O1dLIUGRAPHYs 1Y67 SUPPLEMENT, l

MAR 6b 15;p TUKNNULLWe e

RLPTo No. NOLC-7'$5
TASK: A3I5322/II/lood-3-02

UNCLASSIFIEU REPOR~T

Dl SCRIPTORS! (.SLMICUNOUCTIN4 FILMS,
*Mld~lIGRAPHIES), REVIE*S, SOLID STATE PHYSICS,
PHYSICAL PHOPhRTIES, CRYSTAL GRONTM,
ELLCTROLUMINESCE14CL* 8ANL1 THEORY OF SOLIDS,
LASERS* L-ERMArNIUMs SILICON, BONON9 AI6SENIDESS
PHOSPHIDESl 5ELENIUEbi TLLLUMIDEbe SULFIDES,
INuIUM ANTIMUNIDES, L.ADMIUM 5ELENIOES, GALLIUM
ARSENIDES, CAUMIUM SLJLFIuESo ZINC SULFIDES,
SILICON CARBIDES, ALUMINUM CUMPOUNDS1 CAUMIUM
COMPUUNOSo GALLIUM CUMPOUNUS, GENMANIUM COMPOUNDS,
INUUM COMPOUNUSo MENCURY COtMPOUNDS, TIN
COMPUUNDSo ZINC LOMPLIUNDS (U)
LUENTIFIERS: HETERO~JUNCTIONS,
~JUNCTI0N51SEMICONIDUCrORSs THIN FILMS, THIN
FILlM5 ELECTRONICZ (U)

THE 1967 SUP~PLEMENT To NOLC REPORT 112,
SLMICONUUCTING THIN FILMS, AN ANNOTATED
BIbLIOGRAPHY (1956-1966) tAU-65t IOU)
CONTINUES THE CUM,'RLHENSIVE BIBLIOGRAPHIC SURVEY ON
THE PHEPAHATION, PRUPERTIES, APPLICATIONS, AND THEORY
OF SEMILONDUCTING THIN FILM5. IT IS COMPRISED OF
'I65 FILFERENCESo THE MA.JORITY OF WHICH 6CRE PUBLISHEU

* lN 1967, FROM EN~GLISH AND FOJRE14aN LANGUAGE
PLRIOUICAL LITERATUKE. THE ASSTHACTS ARE ARNANGLO
BY AUTHOR UNDER THE FOLLOoING CLASSES: (1)

* ELEMENTAL, 12) (JRUUP Ill-V, (3)

GROUP 19-IVp ANU (6) MISCLLLANEUUS
COMiFOUNIJSs ALL OF THE MATLRIALS ARE INDEXED WITH
THE EXCLPtION OF THE MISCELLANEUUS COMPOUNDS
(qRUPS I-Vs 1-VI, AND 1-VII)o
(A VT H R (U

249

Ui4CLhSSIFIEU /ZZZHT



UNCLASSIjFIED

LJDC REPOR.T 61OLlUGHAPHY SEARLH CuNTRUL N~O /LZZI4T

AU-661 t319 /d
MA~zALHUSLTTS INST UF TLCH LEXINGTON LINCOLN LAb

PiltbLNT STATU5 UF CAOMIUM SULFIuC THIlN FILM SOLAR

DLScRI~PTIVE NOTE: 1ECHNIcAL NO0TEl
OtA.. 6? 'loP 5TANLEYoAo Go

RLPT* N~s r N -Iy6 7-bZ2jCUNrRACT: AF 112)56
PRUJ: AF-64l9L
MUNITUR: E.'3 TH-7-5704

UNCLASS IFIEU KEPORT

OL5CR~IPTORS; (OSULAR CELLS, CADMIUM !:-ULFIDLS?,
* HlLils ELECTRICAL PRUPERTILS, uEtaRADATION,

THLRMAL PRUPE.ITILSs INFRARc.D SFE(.TMoiCopY,
$TK~(ESES, FAILURc.(mECLANIC~j), CHARGED
PARTICt..Eb, SPECTrNA(ISIBLE + ULTHAVILJLET),
(ON~uCTIVITYt TE'N5ILt. PROPERTIES, MEASUREMENT (01
IUEi~fIFsEl5: Trili~ FI6M4S U I

CADMlIuM SULFIUE THIN FIL.M SIJLAH'CELA.Ss ESPECIALLY
SLL~crE FoN 5TA81LITY UNuEH AMUIEtNT CONDITIONS,
EAP~kIENCED SEVLRt IEGRADATION IN THEIR I-V
CHAkACTEI1STICS NHENd SUd4ECTED TO THERMAL CYCLING IN
VAC~iUMo A NUMbER QJF DjA4,NusTIc TECHNIQUES WERE
APP.LILD TO uLTENMINL. THE FASLuRL MECHANISM@ THESiE

I '4CL.AiuED CRUSS-!)E(T ION! MG, INFRARED MEASUREMENT5S
MLCH.ANICAL 51', EbS TLSTS AND TiiE MLASUREMENT OF iERIES
Aiwo SHUNT RLSIsTANqCE. DIFFERENT TYPES OF FAILURE
MI.JL5 ARE DISCU )SLD. THE HESULTb OF RADIATION
EAPO!A4LNTS AH-E 5oriliARIZEU, (AUTHOR) (Up
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UNCLASS IF IED

iJDL. REFORT I618LIUGHAPHI SARL.H C(.NTIROL NO, /ZZZHT

ALJ-461 b76 2U/49 ZO1 /

C6i.EvITE CuRl' CLLVLLANLO UHIO ELECT'RONIC RIESEARCH DIV

imPI(OvEu 1I-VI LRYSTALS* U

DL.SCRIPTiVE NOTE: WUA9TERLY PROWaESS RplPT NO, Is 6 MAR-
8 JUN 65,

AU(1  6b 2vp 'aHIOiAAoLv Re IJ05T@Jo

CONTRACT: AF 33(bl )-270os
PlhOj: 30.32'$O

UNCLASSIFIED REPORT

Dk.SCHIPTOK5; (*SLM1CvNDUCTuRb, CRYSTAL cGHOATH~q
(OLALMIUll aULFIDLSo PREPARATION)p PURIFILATION,

bINttRIN(U, DEcASIFICATION4 VACUUM APPARATUS,
iOvvDRbp PHOTQCOiqDUCTIVITY# J'HERMOELLCTI4ICITYe
ACUU01C PROPERTIES, EPITAXIAL GROOTH, CRYSTAL
LATTIC. OEFECTS (U)

LMP?1ASIb ,,A5 PLACL.D ON THL CONSTRUCTION OF
EwUIPMENT NLEDEI) FOR IMP'ROVING~ AND LVALUATING T14E
QUALITY OF COS ANI) NELATEU C.RYSTALS, A

PRULL.OURE FOR CLEANING FUbELJ-WUARTZ TUBES USED FORl
PURIIFICATION ANU LRYSTAIL GROWTH HAS BEEN DEvELOPED,
WHICH, ALONG, iVITH BLTTER PUkIFICATIUN MLTHODS,

PHQMI!DE.S TO RESULT INi ImPROVEMElAT IN CRYSTAL QUALITY.

A VACUUM APPARAT~lJ HAS dE AhSEMOLLO FUR STUDYING
THLE OUT(GASSINGa CHARACTERISTICS OF COS PQWL)ERS
DVRIN4. SIiiTLIN4,. BY PROPERN USE OF LIQUID NITROIIEN
TRAPS, PRLSSUREb bELOW U*UOUOUS Toqm WERE AChIEVED
WITm A SMALL MECHANICAL POMP RATED AT' 0.OU01 TORR
ULTIMAT. PRESSUNE@ A NEA P'UHNACL FOR CONTINUING

WQ.RKI' ON SLEU. (aRUVIH HAS Bt&EN BUILT AND A MODERATELY-
SVJCCL5SFUM. RUN HA!S oEEN CQMFLETLD# ALTHOU6H
CON$IoERAbLE RELIAN&LE Is STILL FLACLD ON mICROSCGPIc
085LRVATIUNS ANiJ LCTRICAL MEASUREM4ENTS FOR JUDGIN(i
CImY5TAL QUALIlY, MEASUREMLNTS OF PHoTOCONDUCTIVITY,
TILRMALLY-STIMULA7EU CURRENTS, AND ACOUSTIC PHENOMEiqA

WILL bE LMPHASIZEu NOw THAT THE NECLSSARY ElxIIIPMENT
HAS 8LLN COMiPLETEUe (AUTHOR) (U I
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U N C A$~ S I F I Ef)

00c, MEPORT BIBLIUGHAPHY SEARC.H CUNINUL NU* /ZZINT

AU-66d 503 2U/12 2/
I4OvhE4AN DLFENCE RLSEANCI LSTAULISIIMENT KJLLLEN

ALUUSTOELECTRIC EFFLCT5 114 !.OLIUS* (U)

OLSCRLPTIVE NOTE.: t)CIENTIF[C IlEPT* (FINAL),i APH
664-J SE.P 671

uCT 67 I.IJ RAi4NL5TAuJANv)EAS
kLPr. N~o 14DiH-E-113
CUNTRlACT: AF 61(LS )958

f RO0,); AF'qbDU
TASK.- 446UOU3
MUNITJIR: AFCNL. 6d-UL36

UNCLAS F IEU NiEPOT

DLSCRlIPrOeS; I.SLMICUNDUCTUR~p, EL.ECTN~ICAL
PRUI.tRrJLS). C.PIkLOLLECTHic CtlY5TAL:)t
IMILONO'JCrONS), CADmIUM SuLFIDE., ZINC

(.UMPOUNDSo OXILas~ MW41~LITY, ELEi.TRIC FILLDS,
LLL.CTRIC CURHLNT~o ELECTN0uPTILSP USCILLATION.
LAN4LSLICULuUCTuJRS), CRYSTAL LATTLCES,
PHUTUELECTi4I( MAIEKIALS, NURvWAY (u)
ZU)ETLFIEINS; *ACUUSTLJELECTNIC. LFFECT, ACUU571C

THE NEIPURT L.IvE A SUMMARY uF THE INVESTIGATIONSIi UNDt.HTAKENq uURIi TmiE CUNTRACT ?eERIUDs AND IS
CU' LEJNLD VhITH THL LLECTROAC.OUSTIC ANU LL~cTROOiPTIC
INTEhlACTIUN IN PILZUELECTIL 5EMICO14DUCTORS.
PANtILUL.AN LMPHASIS HAS OLEN PLACED ON CuRRENT
SATURATIONq AND LtCTRUN OmIP.T MLJBILITY IN CUS AND
ZN0 A14D THE ELECTtil. FILLL) UJSTKIBUTION IN
CUB (AUTI-IG) lU)
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UNCLASS IFI~ED

= OD(, REPORT BIBLIOGRAPHY SEAOLH CONTROL NO. /LZZHT

AU-67U U1jI ZU/12

ARMY tLCTHONIC (OMMANU FORT MUNMOuTH N ~

STATUS OF DIFFUzIUN UATA PON dINANY COMPOUND)
SLM ICONDUCTUR~54* (U)

DLSCRIPTIVE NOTE: TECHNICAL HEPT.v
MAK biU 69P YAN8NOUG~MoDAVID we I

RL.PT9 NO. LCOM-294
PHO.I: uA-IM6220OI.A-440
TASK; IH622OU)-A-$44O-Oj

UNCLASSIFIEU REPORT

DLSCRIPTURS; (*ScMICQNOUCTQR~s UIFiFU51ON),
i*(LRYSTAL LATTICt. OE0'ECTS, D!FFU:)IONl, rjUPIN.,
TNA.N::PURT PROPLRTIES, S.ILICON CANBIDLSs 4.ALLIUM
AR5ENIUE5, INDIUM ANTIMONIuE52 ZINC SULFIDES,
tAU,1[Um SELENIDEZ, CADMIUM SULFILJES, ALUMINUM
(.UMPUUNDSt GALLIOM CvjMPOOJNDS, INDIUM COMFOUNUS,
L!NC CUMPOUNUS, CAWMIUM CQ0MPUUND3,o MERCURY
CO.1PUUND~o ANTIMCNY ALLOYS, PHOSPHID.S, ARSENIC
ALLOYS, SELENIUE.), Tc.LLURIUEb, RLVIEuVS (U)
J)ENTIFIENS: ALUM114UM ANTIMONIDUE, tiALLium
PHUSPHIDL, GALLIUM ANTIMONIto, 11401UM PHOSPHIDE,
INuIUM ARSL NIUEv ZINL SELENIu~, CADMIUM
TELLuRlC.LI Ml;RCURIC bELEN~uE (U)

A SURVEY OF THE LITLRATU'kL wnA! (OMPLETEU IN AN
EFFORT TO E5TA8LI$H THE STATUS OF DIFFUSION DATA IN
Iai-V COMPOUNDS, II-VI COM.PUUNDb, AND
SIC@ THIS ROUR1 "ILL Sc USLFUL IN FROvIOIN6 A
RELATIVELY COMPLETE REVIE6 ANU 618LIOGRAPHY OF
PUdLISHLD DIFFUjIUN DATA. Ai4 EFFORT WAS MADL TO
INDICATL THOSE SPECIES oIH EXHIBIT NON-FICICIAN
BLHAVIOR. IN MANY CASES, UIFFUSION t)ATA ARE
CURIRELATEJ Ili TLRMS OF CONCENTRATION DEPENDENT
DIFFUSION COEFFICIENTS. FOR THObE SPECIES
11NDICATIN(i FaCKIAN eiEHAVIOR OVER SOME RANGE OF
TEMVERATUHE OR CONCtNTRATION4 THL IMPORTANT
TEMPERATUNE VARIATION PARAMtTERb ARE GIVEN.
A,) THOR I(U
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UNCLASSIFILED

U~DC REPORT BIBLIOGRHAPHY SEARCH CuNTROL NO. /4ZZHr

AU-67u fill 2U/12
HARVAWD UNIV CAMI3IIDGE MAbS DIV OF ENaI]NEERING AND
APPLILD PiiY5ICS

THE LFFLCT UF HYDKO. TATIC PR~ESSURE UN THE PROPERTIES

OF bEMICONOUCTOMqSo (U)

DL5.RLIPrIVE NOTE: PINAL WEPT* I EP t6-31 AU(A 67.
MA Y 6 a 4 4P oRjuiKSMARVEY IPAULsAILLLAM

RiLPI. Nus HP-2a
CONTRACT: NON-Id6a(10)

UNCLAbZ1FIEJ REPOR~T

DLSLRIP1ORS: (OSLMICUNDUCTuRbo HYDRObTATIC
PRLS:URE, GALLIUM ARSENIDLS, GEHMANIUM,

'9ILIC.0N, A6KL.I METALS, TlIN, LEAU COMPUUNDS,
$aALLIUMi c.OmP0UNqDzt SLLENIDLSo TELLURIDES$
SU6FIOESo eHUPHIDLSo CRYOwENICS, ABSIRA(.TSs

TUNNtLINWaiLLLCTRQNICb), LAbENS, ELECTkICAL
FRUPLRTILS, QrTILAL PROPLRTILS, bANO 'THEORY O~F
b'OLIUS, SENICUONDUCTI.dG FILMS, TRANSPVRT PRUPLRTIES,

IUENTIFIHS: (ALLIUM ANTIMUNIDE, GALLIUM
PHU5IPMIOL, FuHSTLRITL, LEAu 5ULFIDE, LEAD
5EENILs L.EAL TLLLURIU)E, CAUMIUM TE4LURIDk,
(aUNN EFFLCr (u)

7 ~THt HLPORT %aIVEh A IsENEHAL uE5CNIPTION OF RESEAI(CH

ON THE. LFFEcr OF HYuROSTATIL PRtESSURE ON THL

PROPHTIeb UF SLMICUNUUCTURb CAHIRIEu OUT UVLR A TEN-
YEAN FERIUD9 IT CUNrAIN$ A LUMPLETE BIBLIOGRAPHY
OF PUdLICATIUNS, A LIST OF (RADUATE STUDENTS AWARDEU

THE PH Do Of RLEI AND dRE NEbumeb or THEIR
THE3S WdHICH ,?EIE I.5UEu AS EARLIER~ TECHNICAL
RL~ORrS liq THL bEiILSs (AUTHOR) U I
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U NCL Ab~S IF IED

L'iOC REPORT BIBLIOGRAPH4Y 5EARLH CONTRUL NO. /ZZMT

HARNY DIAMOND LABS ViASHINtaTON D C

ELECT,4OACOU: TIC DELAY LINE.S FUR MICROWAVE
FNE.wULN I LS, fU,

MAN 6th 'IP HECGIAqFHANK IMAKTING He.

RLPTo NO$ HDL-TR-138Z
PHOJ: UA-IT014501831I HUL-2d300

UNCLASSIFIEU NEprnHT

DO.SLf4WTOR5: (*OLLAY LINE.S, gmIcfUWAViL FRI.QUENCY),
(*MECHANICAL NAVLSs IeROPAGATION), PIL.ZOELECTRIC
tFPECT, ELtCTROACOUSrIC TRANbDUCk.RSO CADMIUM

5U6FIU.LSo VAPOR~ ,LATINGl VACUUM APPARATUS, SINGLL
CRYSTALS. SEMICONDUCTING FILMS.
PENFURMANCLILNGINE.RING) I MANUFAi.TURINQ METHODS,
TRAN~iMISSIUN I.INLS (IU)

IluENTIFjERS; THIN~ F16MSI TIML DELAY# ACOUSTIC
WAVES(U)

THE PAPL.R DLSCRISk.S TECHNIQUES FOR~ THE (ENFHATION

AND PROIPALATIUN Of' LLAS'IC tiAVE:) IN THlE FNE(JUENCY
RANQE I TO 3S GHi. THIESE TL.C.iNIQuES INCLUDE THE
DLSI1.No FASRICATIUNo ANO EVALUATION OF MICROWAVE
ACOUSTIC UE4AY LINEb CONSISTING OF HIGHLY GRIENTEJ
ELECTROACuUSTic C'JS TRANSOVb ERS VACUUM D, POSITE)
ON bINGLE-CRYSTAL SAPPHIRE PROPAGATING MEDIA*
TYPICAL ELECTRIC.AL f.HARACTE,ISTICS AT 2 GMZ OF
THESE THIN-FILM (APeRoxLMATt.LY UNE MICRON)
TRANSLOUCENS AND L)LLAY MLDIA COMOINATION, IN BOTH

COAXIAL AND STRIP TRANSMISSION I.INESt INCLUDE DELAY
OF 8 MICRQSLC, IN5ENTION LOSS LLSS THAN 410 OB.
INPUT VSWF( LESS THA14 2.L) OVER A 20-PERCEIT
BANU41DTH ANO OIeENATiNG TLMI'ERATURE FRCJM -7' TO+

96C@ ACOUSTIC PNOPAUaATIuN VELOCITY, POWER
HANujNa CAPAB~ILITIES, ANJ IMPEi)ANCL MATCHING
TLCHNIQUES USED WITH~ THtESL LLECTROACOUSTIC DELAY
LINLS ARE ALSO UISCUSSEOo (AUTHOR) (0)
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ITOu LJLJ.HPORT t3BLIUGNAPHY SEARCH CUNTROL NO* /LZZHT

AU-671 YOU 9/1 /
SIGMATRUq 114C GQLLTA CALIF

DEVLLUPMENT OF~ PHUTURE51STIVE ELE MENTS FOR AN ANALO.
MULTIPLIEmo I'3

DESCRIPTIVE NUTE.: F114AL kEPT. I FEB-31 JUL 67,
uEC 67 'CoP HEINhDAVID Me IHEBENT,

HLNRY Jo iStAHPtAIN5T0N No I
REPT.o NO, 9010
CUNTHACT: F336I5-67-.-1'468

PNOJ: AF-6114

MUNIT~JR: AMRL TH-67-168

UNCLA )IFIEU 'REPOmT

DESCRIPTORS; (*PHOTOLLECTRIC CELLS(SEIIICONDUCTOR),
MANUFACTURIN4 METHU~bI, CAOMIUM $ULFIDES, VAPOR
PLATINw, VACUUM APeAHATUS, HE AT TREATMENT,
RECHYSTALLIZATION. PHOTCU.LECTRIC EFFECT,
ENCAP5ULATION, EP~OXY PLAbTIC5, IhOCYANATE
PLA TICLS, oIRI[(i DIAtiRAMbi, SUBsTNATES, VOLTAGE,
FRLWUENCY MULTIPLIERS@ PHOTOLLECTRIC MATERIALS (u)

CADMIUM SULFIDE LAYER PNOTONESISTIVL CELLS HAVING
IMPRiOVED PROPERTILS AND IMPROVED CELL-TO-CELL
UNiIFORMITY HAVE dLEN DEVE60OPEO FOR USE IN AN ANALOG
MULTIPLIER. EACH rRUGNAM UBJECTIVE -- A
T1mPERATUoE COEFFICIENT BI.LUW De1 PLRCENT PER C
DE3., A VLJLTA6E EFFCT COEFFICIE.NT dELO* U.U2 PERCENT
PLR VOLT, AND A RLSPONSL TIME OF LESS THA14 10 MSEC#

-HAS BEEN REALIZ.D IN AN I,4IVIDUAL PHOTOCELL dUT
ALL OF THESE CHARACTERISTIC5 HAVE NOT BEEN EMBODIED
IN A $INGLE PHOTOLELL. rHL EAdRICATION TECHNIQULES
E IPLUYEV LiN Tmfz PRjGRAM, INCLUDING VACUUM
DEPUSITION, HE.Ar TREATMENT, ELECTROuING AND
LNCAPSULATIUN ANE DESCRIBED. mEASURLMENT
TLCHIq:QUE$ FOR LVALUATING TLMPEQNATUHF. EFFECT, VULTA4E
EPFLCre RESPONSE TIME@ ANU LONG-TERM STABILITY ARE
P8EiNTLD* (AUTrION) (UI
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jUNCLASSIjF IEDI

UDL REPORT 81BL.IGGRAPHf 5EAR(.H CONTROL NO@ /ZZZHT

AL)-61f 139 9/1
MNNN!3OTA UNIV MINNLAPOLIS uEPT OF LLECTRICAL
ENGI 1NLEIIN(a

ON rNL LIMITING NU1bE OF SPACE-LHARbE-LIMITED SOLID
STATE UIOUES9,U

68 yP LIU.6. To IVAN DLR ZIELps

kJATNIEKSiG Uo

PHOJi: uA2O4081

MONITojR; ANOU $117:12

UNCLASSIFIEU RtEPOR4T
AVAILABILITY: P~Jes 1IN PHiI V38 P279-284
I 96d.

Dt.SCRIPTOINS; (*eOOLE5CSEMICONDUCTOH) ,
NOISL(RADJUIj, SIPA(E CHANCGES, SEMIC014OUCTING
FILMz, CADMIWUM SULEluES, MLASURIN6a
O.Ev1LESLLLCTRICAL + ELECTRONIC)@ ELECTRICAL
I'NOPO.TILS, SliqiNGE CHYSTALb I(01

ILIENTIFIERS; PULbCIJ UPERATIONg SPACE CHAHGE
LIMITELI UIQDLS (U)

MLAbUREMENTS ON NCJI.'E IN SPACE- HARE-LImITEO SOLID
STATE DIOuECS ARC. REP~ORTED, THE IRESUILT5 SHOW THAT
THE~ LIMITINU 1401$L 15 T*ICE THE THERMAL NOISE OF THE~
DIFF~ENENTIAL COiOUCTANCL OF THL DEVICE IF TRANSIT
TIME EFFECT!) ARE UNIMPOKTANIG (AUTHOR) (133
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UNCLAIS IF lEo

LDL mEEFOKT bIBLIUGMAPHY 5EARCH CONTROL NLU. /ZZZHT

AIJ-*7d 46~72U1

OHEIO STATL U141 RLSLARC, FOUNUATION COLUMBUS

SPLITTING OF LX,ITON LliNE5 IN WURTZITL.TYPE II-VI
CHYSTALS oY UNIAX.IAL STtHEbSs (U)

MiAR 60 lp PKOUA,To ;LAN4ECN, We I
CONTRACT: AF J316b)-19Ib
PNO~J: AF-78S
TASK: 7865U0
MUNIT.jR: Ai(L 6b-UO59

UNCLASSIFIE. REPOR~T
A AILA61LITY: Po..J8 IN PHYbICAL NEV16W LETTERS,

VgU NJ IP5L(.bJ ki JAii 68.

DLSCRIPTORS: (*StMICONDUCTURbe BANU THEORY OFI
-)OLIL)S)s (oEXCIT'JN5, SEMICUNL)UCTURS)i CAUMIUM
SULFIDLS, CADMIUM bEL.ENIUEbe ZINL COMPOUND5,

UXI0& Ss .)liGLE CRYbTALS, CRYU.GLNICS,

CARIERS(SLMICOouULTURS11 NEFLeCrION, LINE

IWEi-4TIFIERS. ZINC u~iDE Eu)

USUALLY THE EFFLCTS OF UNIAAIAL STRO.S ON EXCITON

LINt.5 UF SErIICONDUCIORS ARE CUN51DEREO TO BE MAINLY
DrfcRMINEU aY THE CHANGL UF THLt ONE-ELECTRON ENERGY
BANU 5TRUCTWRL by THE EATLRi4AL STHESS. ENER(.Y
SHIFTS ANO SPLI1TINIJ5 OF LXL.ITON LINEs ARE RELATED TO
THE CmAiqG OF Ei4ERGY GAPS, kFFELTIVE. mAssES, ANU
DLG6.NERACIES OF THE ENERGY bANDh INVOLVLD IN THt.
EACITUN StATL, LEADING TO AN INTERPRETATION IN TERMS

0F rHE i;EFORFIATION POTENTIAL THLORY BASED ON THL UNL-
ELECTRON LNE;RGY BANU scHEME. IN THIS LETTER,
HUALVER, *E NEPUR7 bTRAIN-INDUCLO SPLITTING OF
C.iTUN LINOS 06SLRVED IN THE WURTZITE-TYPE II-VI
CNYbTALS# ZNU, COb, AND CoLt WHICH
CANNOT BE ACCOUwTc.D FOR BY SUHA SIMPLE UEFORMAT1iN
PUTLNTIAL THLORYs THE BASIC FEATURES OF THE
EAP4RIMLNTAL REhULTb ARE PRESENTE) HERE ALONG WITH
BR14~F DISCUS51ONS ON THL POSSIBLE INTERPRETATION OF
TH4 PHENOmENA. (AUTHOR) (u)
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UNCLASSIFIED 1
PoUL mEPONiT OIBLIOGNAPI4Y bEARCH CONTROL NO. /ZZZHT

AU-674 JOY 9/1 9/3 /

FUWEIN TL.CH14ULOGY ujIV wR1GiT-PATTERSON AFB OHIO

Sr.MICUNUUCTOR TLCMNULOGY ANUb MI(LROELECTRONIcS
(COLLLCTION OF ARTiLLESJ. (U)

AUG. 67 197P
RLPT. No* Ffu-mT-24-3-67

UN'CLASSIFIEJ KEPOmT

SUPIJLLMLNTANY NoTt: LOITL.O MACHINE TRANS* OF MONO*
POLUPROVODNIKUVAYA TLI(NNIKA I MIIKROELEKTRONIKA,
KIEV@ 1966 PS6I9,g

OLSCRIJPTONS: t.SLMICUNoUC.TOR DEVICES, USSR),
(OMICROMINIATURIIAtJON(ELECTONI.Si, REPORTS),
5EM1'.ONUUCTIN4i FILMS. 0100L5(SLMICUNUUCTOR)oI ~ ~~TRArlj5~ TORba RES ISTORS, THLRM I TOR5,
LLLLTNuLUMINESCEilCto CIRCUITS, PIIOTOulUIES,
JPUTtERINi, CAOMIUI SULF1OES@ ELLCTRODEPOSITION,
CAOMIUI SELENIUES& E6ECTRICAL CONDUCTANC~e
CHEMICAL PRECIPI[ATIUN, IMPURITILS, NEVILWS U
IUENTIFIERS: TRANSLA I6'Nb (U)

THE ANTICLE DISCLJsSES THiE TREND TO*ARo5
MICHOLLECTRUNICb, PARTICULARLY OPTOLLECTRONIC
DEVICES, 5UCH A$ P4uTOELECTHIcAL FUNCTION CUNVEHTER5
WHlEREdY A LIGjHT RAY 1S USLD AS A CONqTROL 51(oNALs
COUPLING LLMENT, OR CONVLRTING LINKo MOST
PWOMISING TYPE APP'EARS TO BL OF THE
ELECTHOLUmijESCLNT LATE&,ONY, OVITH AUVANTAGES IN LON~i
LIFE ANO MICROMINIATURE DIMENSIONS. THE
FUi4U~AMENTAL ARRANIJEMENT OF AN ELECTROLUMINESCENT CELL
IS LUTLINLDe POODLR PHOSPHORS ANE COMPARED FOR
SUITAOILITYs IT CUN(.LUDLS AITH A DETAILLD
DISCUbSION OF ELEMENTARY UPTRoNb, THEIR
CHANACTERISTICS A14D ANEAS'O APPLICATIONS

(AUTHVR) IU)
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U NCLAS~S IF IEU

UL)L HLPokT BIBLIUGRAPHY 5EARLH CONTROUL NO. /LZZHT

AU-67J blU ZU/12
FOelLhaN TLCHNO,-UGY DIV 4RIGlT-PATTEI(SON AFB OHIO

THEMMALLY ANU OPTICALLY STIMULATEU PHENUMENA IN

CAUMIUH-SuLFIUE SIN4aLE C.RYSTALS (TEI'MICHESKI I
OPTICHESKI 5TIMULIRUVANNi'fL YAvLLNIYA V

MUNUKR3bTALLAKH SULFIDA ,:AOMIYAj, (u)

AU~a 6) 1'4P AIDLA#Ao U(IRS@YA
RLPT9 Nu. FTu-HT-67-199

UNC6ASSIFIE) MEPOmT

SUPLMLNTA(Y NOTL: LOITLD THANS. OF AKAVEMIYA NAUK
LSTONSKOI 5SI(. TALLINN, IZVEbT1YAs SLRIVA
FILIKO-MATEMATICMESKIKH I TEFKHNICHESKIKH NAU( N3

Pb4-309 1966,

OLSLRIPrONS; (*CADMIUM SULFIuES9 EXCITATION)g
THLkMOELLCTR ICITY. PHOTOCONDUC TI VITY,
L-UmNi4EbCENCE, PUMPINLC(OPTICAL)o
WUkNCHIN4(INHIBITIUNJ SLMICUNU(.TOH

PHUSPHORLSCFNT MATLRIALS, USSR IUD

ILENTIFIERS, TRANSLAr IONs lUl

RLSULTS AKE~ REPURIEu OF Ari INVEbTIGATION OF THE

TMLP.LUMINESCENCE, THE TI.tRMALLY STIMULATED

CURHEilT, THL uPTICAL FLASH ANU UPTICAL QUENCHIN4i OF
T~1e PHOTUCONi)UCTIVITY AvdD LUMIN&.SCENCE OF A NUMkIEA (IF

CUS SIN(2LL CR~YSTALS# U
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UOECHEZ Z H T BILORPH ERH UTU N*/)
AU-674 697 2U112

JAN 6 d 1.0 YAilALAsKAZUOI
CUNTRACT: AF-AFO5R-3io-61
P xO'j ' AF-9761
TASK: 976101
MLUNITui; AFOSH 6bi.743

UNCL.Ab5IFIEO REPORT
AVAILABILITY; PUB* IN PiYSILAL '(EVIEW, V169 N3
P69U-o999 IS MAY 60m

SUPPLLIIENTANY NUTL: HEVISIUN CF ikJ'ORT DATED 7 AUG
67.

DL5CRI PTORS: ($SeMICUNDUCTURSs *rIEZUELECTNIC
CRYSTALS), (*PHONONSo INTERALTIONSI, ELECTRIC
CURRENTS, ELECTRUNbp TRANSPORT PROPERTIES, CADMIUM
!DULFIOLSo SOUND !)Ic.NALS, PLAbMA MEDIUM (U)

I VENT IF I ES: *P ItZOELECTN IC SEM ICONDUCTORS,
tLECTRUN PHONON INTERACTIONS, ACOUSTUELECTRIC
CURRENTS (U)

TH NONLINEAR TRANSFORT PmOULEM FOR THEi UNSTAOLL

PHONON IN PIEZOELECTRIC SEMICUNLLJCTURS IS DLSCRIBED
IN A PICTURE OF ELECTRON-PHUNON INTERACTION: THE

HYODYNAMICAL APPRUACH 15 FOL.LUWEU FOR THE FIJRPOsE

OF uISCUSSIwcG THE CUL:.I:Ii.N-FREWUENT NEtalt1C OF
ELECTRONS (QllI)o WITH THL All) OF AN
ITERATION METHOU FOR THE NqONLINE-AR TERMS WHICH
DESLRIBL rHL COUPLING 50T0ELN THE ELECTRONS AND THE
PHONONS, THE. KINETIC. EQUATION FUR PHONON DISTRIbUTION
FUNCTION N SUB w~ 1S DERIVED; FHL EQUATION INCLUUES
A NUNLINEAR COLLI5IUN TERtI UUE TO THE THREE-PHONON
PROCESSES COt4IN6 FROM THE imIRD ORDER IN ELECTRON-
PHONON INTERACTION@ THE STEADY-bTATL SOLUTION OF
THIS EQUATION Ii OISCUSSEU9 IT 1S FOUND THAT FOR
Pr(ONOWS OF LATRLMLLY LOW~ V.AVE VECTOR THE THREE-PHoNUN
PROLE.'S CAN NUT EFFLCTIvELY LIMIT THEIR GROWTH; BUT
IN A HE5THIC.TED *AVE..VECTUR REGION, THE STEADY-STATE
SOLUTION UU TO THIS PROCESS IS OBTAINEU UNUER A
CERTAIN ASSUMPTION. THE ACOUSTOLLECTRIC CURNENT 1S
ESTIMATED WITH WSL UF THE PHONON OIbTRIdUTIUN
FUNCTION OETERHINLD IN THIS REGION, (AUTHOR) (U)
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U14CLA SSI F IED

Luuc HEPOHT BIBLIO0GRAPHY SEARLH CONTROL NO. /ZZZHT

AD-67t 664( Zu/12
OLLAOAL tjNIV NLAARK DEPT OF PHYSICS

STATIUNARY ANUIPL-ADJACEi4T HIGH-FIELO DOMAIN$ IN

CADMIIUM SULFIDE. (U)

DLSLRIPTIVE NUTE: TE(.HNICAL kEPT.,

JUL 60~ lip dOR,Kv v. ;vOSSqPg
NLPT, Nus TR-25
CuN rKACT: NiOiq-' J38 (t.U)

UNCLASS IF IEU HEPOtjT
AVAILABILITY: PUB. IN PiiY5, STAT. SOL., V28
P3s50-36$ 1960.

PSRPRTIES, (L*CADMICAL SULJNUULANCE SPACE CTRG
LLCRPTOLN5TY (.CLcTIU SULILS SPANSPORTES
PRLETON , DENSIT, C ELCRI TC E#EL~ TRANSPRODL

WUENCH114G( INHIBITIONI , VOLTA4E,
SEMILONiDUCTORS, iuOPING, SILVER, ALUMINUM, BANDI
THLOAY OF )DLIOS (u)

IUENTIFIERS; HIGH FIl&LD OOMAINS, SCHUTT,(Y
bARR I E'x (u)

IT 15 5HOtoN THAI' IN N-TYPE MATERIAL RITH NEbiATIVE
DIFFENENTIAL CONDUCTiVITY DUE IU FIk.LD wUENCHIN'ae
STATIUNARY CATHUDE- OR ANODE-ADJACEiqT HIGH-FIELU
DUMAIN'S OCCUR DLPLNvENT ON ELECTRON DEN!SITY AT THE
CATHODE AND APPLIED VOLTAuaE@ CATHODE.-ADJACENT
HflJH-FILL UJMAIN. LAN bE OdSEFRVED ONLY NITH A

BLOCKIN4 C.ATHUUDL. ANOOE..AL3JACLNT Hlj.H-FIELD
DUMAINS OLCUR WITHI A SLIGHTLY bL.OCKING CATHODE AT
APP61LLD VLLTABsE5 ABLJVE THU. NANGL AT WHILH CATHODE-
AUjJACLNT 0OMAjNb ARE OBbEHVED ON AS THE ONLY DOMAIN
TyPL POSSIBLE wVITH AN 119JECTING CATHODE. WVITH
DIFFEMij'JT CATHOUE METALb EVAPURATED ONTO THE SAME

C05:A(as AL cHYSrAL THE ELECTRON DENSITY IN THE
CONUUCTION oArjD NIt) FUR Sl'AcE CHARGE FREE

CUNUITIUNs HA5 6EC-N DETtRMINED AS A FUNCTION oF THE
ALTUA#. FIELL oET'AEEN 0 ANU 4U Ky/CM.
(AUTHoRi (U)
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I, UNCLASS IF IED

VjU. REPONT BIBLIOGRAPHY SEARCH CONTROL NOo /LZZHT

ALU-67 V72 2U/12
ILLINU1b UNIV UABANA DEPT OF PHYSICS

CYCLOTRON RLSONA4LE OF PIk.ZUELECTRIc POLAHONS IN THE
QUANTUM LIMIT, (U)

iqiOV 67 IlJ~' MIYAKE,SATURJ J, I
CU.NTRACT: LA-31'IZ'*-ARO(U)-11I4
PKOj: UA-2001'9601-b-il-B
M U N ITuR AROOD 41 8

UNCLASS IF IeU. REPORT
AVAILABILITY: i'039 IN PHY5ILAL REVILWj V170 N3
P 7 2ta-7 3 2i IS5 JUN 68.

SUPFLEMLNFANY NO"L HEV151UN OF KEPOi(T UATED 26 JUN
87.

OLSLHIPTORS; (-CA NIRs(SEmILONDUCToKS),
*CYCLOTRON RLSONANCE PHENCMENA), (*PIEZOELECTRIC
CRYSTALS. SEMICONOUCTOR5J, CADMIUM SULFIUES,
PHUNUNS, ELETNO-iSo 4REEN'S FUNCTIUN.
HAMILTUNIAi4 Eu)
IUENTIFIERS: PIEZOLLCTRIC SLMICUNDUCTURS, LANDAU
LEVELS, LLLCTRUN PHONON INTENACTIONS, POLANOWS,
WUASIPART ILLS (U)

THlE SHIFT OF TH6 LYL~LOTH0ON kESONANCE FREQUENCY OF
ELELTRONS 11'l PILZUE6ECTHIC S)EMICONDUCTONS AT FINITC
TEMPERATUKcE IS CALCULATLD FOR THE CASE OF SUCH A
ST~uNki MAuLNTIC FIELD THAT THE ENERGY SEPARATION OF
THE LANDAU LEVEL.S Ib LANGLR THAN THERMAL ENLRGY.
THiE THERMAL GkiLN-FVNCTIO4 MIETHUD IS USED TO
CALCULATE THE EN4EKGY SHIFTS OF THE ONU LO*EST
LANoAU LEVELS BLThEEN WllILH THE TRANSITION OCCUHS;
THE DYSON E'WUATION FOR THL ELECTRON SELF-ENLRGjY
PARr IS SOLVED !N AN APPROXIMATE *AY# TAKINGa INTO
ACCOUNT TH-E BHOADLNING AND THE SHIFT OF ELECTRONIC
STATES $ELF-CONbIbTLNTLYs THE SHIFT OBTAINED
AfaRLE IN SIGN, Ai4D ROU4HLY IN MAGNITUDE. WITH THAT
(aIVEN BY A 5EMICLAS PICAIL THLORY, ANU WITH THAT
ObSLRVED IN CUS BY 6ALR AND DEXTER.
(AUTHO4R I U)

263

UjCLA!;SIFIED /ZZINT



UNCLAbSIF lEUI LJL . REPONT dIU41.IGHAPHY bEAHCH CLJNTRLJL NO. /ZiHT

AU-676 j4~3 7/2 102I BELL ANu tIOvuLL ILSLARCH LAbS PASADENA CALIF

ANA6.YTICAL TECH.dwULS FUR THE DETERMINATIUN OF TRACk

MPUkITIEh IN CA~DMIUM SULFIuEs (U)

ULSLRIPTIVE NUTLE FINAL mEPT. JUN 65-31 MAY 68.

JVL 6Ui ID4P $OCHAoAm Js IWILLARD50N,HeI .CNTRACT: AF 33(615)-2761

PNOo: AF-7b85
MUNITURI ARL 6d-U132

UNCLAbSIFIEJ RvPONT

DLSLRIPI'ORS: I.Sc-MICW.NUCTURbt CHEMICAL ANALYSIS),
(*(AOMLJM $LJLFIDESl LHEMICAL AN4Ai.Y5I~jI, CADMIUMI SEILEiIUES, ZINC 4ULFIDESs LjC CUMPOUNDS, CAUMIUM
COMPOUNDS, DXlUE3, SLLENIDLS, IMPURITILS, MASS
t)PtCTRuSCODPY, SPQ.CTRUM ANALYiERS (U)

THIE ANALY!bIS OF ALL Il.VI COMPOUNDS. THE 1

PARS! PLCR LUGN A7011IVCo cVERL I.NE DETALE AR

RLWIkE0 TO PEHFOkM ANA1LybE5 AS COMPAREu To WORK
PERF04MED UNDER A PRIOR CONTRACT. A TOTAL OF 286
SAMPLL.S iVERC ANAL.Y~tD. IRIMARY INTEtiEST WAS IN THE
ANAiLYSIS UF AL FORMS OF CcSi CUSE, Z14S,
ZriE, AND OTHLR 11-WI COMPJOUNDS. EXTENSIVE
WURK oAS OENFURMEU IN THE ANEA OF SELECTIVE
IUNlZATION OF ATONS 13Y THE SPARK SOURCE MASSj
SPLCTROMETE~s STUOILS AERE ALSO MADE COVERING THE
EFFLCTS OF kEsIVUAL GASES I1N THL SOURCE OF THE MASS
SPELTHOMETEM ON ANALYSEs FoR 0. Ce Ni AND He
AuUOMATIc EAPUSUR. LQUIPMLNT, MULTIPLE SAMPLE
HuLajERSt ANIJ SPk.CIAL SA11PLE HOLUERS AND THEIR VALUE
RITH 4ELATIU-s Tj THIS VIRK IS DISCU.ISEos
AUTHOR) (u)
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U14 CLA551F~A EDi

LJDL WEPONT HIBLIUGRAPHY bEA(.H CuNTRQL NU* /LZZHT

AU-676 44b 11/6 //,1

FHAjqKFOND ARSENAL PHIILAuELP141A FA PITMAN..VUNN IILSEAR!CH

TH ANODIL $yNTHESI$ OF COs FjLm~o (U)

mAN 61p ImCNEILLoiv!LIAM IGHUSS,

LtUNANL Lo IMOSTLVUORSLY Go
PNOJ: UA-1-TU61102-b3-A
MUNLTCJH: FA A65-18

UNCLASSIFIE) '(PONT
AVAILABILITY: PUB@ IN JiLo UF TH1E ELECgTOCHEMICAL
SUCIETY, VII2 N7 P713-715 JUL 669*

SUP9PLLmE.NTARY NOQ%: XEVJ5IoN OF HEPDXT DATED 17 UEc
6'4s

DLSCI1PTOIRS; (*5LMICUNUUCTINta FILMS, CADMIUM
bULFIDLS), C.CADmIUM SULFIDESo SYNTHLSIS),
LAUM~IUM LOMPOUNDbi 8ARRILR CUATINGS, FILMS,

WILLLr.THIC PHUPEK~TIEbe X-RAY DiFFRACTION ANALYSI:)s
ANODES(ELELTROLYTIL CELL), A~iOL)IL COArINGSo
THICKNLSs, INTERFEMomErERS, bODIU.M COMPOUNDS,
SULFIDLS, CAL)MIUri ALLQYS LTHAN0L.5 (U)
IUENTIFIE45: SODIUM SLJLFIDL.S IU)

CU IS SHO~WN To UEHAVE A5 A TYPI(.AL 'VALVE ANODE' IN

SULuTIONS OF tNA299ZO IN ETHANwL AND BECOMES
CUVLRLU WITH A FILM fiHICH ACT AS AN ELECTRICAL
BARHILR, LXHIbITS INiTERFEHENCL COLONS9 INCREASES IN
THICKNESS AS VOLTAGL IS liNCkEASLO, AND QIVES RISE TU
SPARKIN~a AT VULTALE5 IN EACLSS OF IbO v,

VUTA4-TIMt CUHVESo FILM THIcKNESS AND ELECTRICAL
RESISTANCL, AND X-RAY DIFFRACTION ANiALY5ES ;iHOWING
TmE FILMS TU BE COS ARE PHEbENTL.D. (AUTHDR) (U)
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U14CLASS IF lED

H~ EIPOfT U1SLIOGHAPHY S~EARCH CONTROL NO. /iZZHT

FU7bo'4y 2 u/2
PARIS UNIV (FRANCLI LAf3URA~TLJIRL DO. PHYSIQUE DES

OPT'ICAL STUO)IES OF LATTICL V18RATIO14 INImV

S~LLUUULIN6 L.OMPUUD) (u)

APri 6 d p dA6KANSKI@Mc I

CUNTRA.T 40ANA-c6-OuI6

MLOJI; AFL 6BUIS

UNCLA551FLE) iEPOH.T

otsc~i~fORs; (*SLMICUNDU(.TuR!) CNYSTAL LArTICES),
('bNFRA-.O SPECTr(UhCUPY9 SL,.lC.4d'UC~TGRs),
AB.'7RPTION SPLCTr~um, D1E6ECT81C PROPLNTIES0
CRYSTAL LATTILL uEFELTs, dANu~ THL.ONY OF SOLIUS,
bRILLUUIN ZONE! , GRELN'S F)INCTIONs ZINC COM1POUNDSo

(.AL)MIUM C;OmP'jUr4D~k ZINC 5LLFLOL~So CALMILJM

b'ULFIU.J. LALOMIUM 5ELENIjuEs, OXIUES, SULFIUES,
bELENIOES, TELLLNIVEbi IMPURITiE.%) PHONONSP
FRAIALE U)

SLJEIqTIFIEXS; OLATTICL V16RATIONS, HAMAN 5PECTRA,
ZINC OAIUE, CAUMIUM TELLURIOL, ZINC :)ELENIUEo

ZINC TLLLUNIj.E (u?

PARALLE. TO THE EAPLHIMENTAL INvE5TIGATIONS,
THEURLTICAL STUOIt.S HAVL dELN DLVL.LUPEU AND THE
DISPER~SION RtLATIUNb CALCULATED FOR SOML OF THE It-
V1 )EMIC.v0UOLCTOHS CUMPOUNDS. THL PRESENCE OF
FURLI~,N AlCfM5 LLAO$ TO LOCALIZEu OR RESUNAN75 MODES
OF vItjRATIOiq WH-ICTH HAVL DEEN EXPERIMENTALLY STUDiED
IN 1MAiY :l-.II SLMICUNDUCTORb COMPOUNDS.

(AUTHOR) (U
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UNCLASSIFIED

L)C REPORT BIBLIUGHAPHY hEARCH CONTRUL N0. / ZZHT A

AU-671 026 2U/12
LOCKHk.ED MISSILLS AND SPACE CO PALO ALTO CALIF LOCKHEEO
PALO ALTO RESEARCH LAB

SELF-CONSISTLNT OPW AND EMPIRICALLY-REFINED OPW
BAND MODEL.S FOR CUBIC ZNS, LNSE, CDS# AND
CUSr. (U)

DLSCHIPTIVE NOTE: TECHNICAL HEPTo
6a 54P STUKLLoDe J, |EUhEMARq

N. ICULLINSpT# C, ;HERMANF# ;KURTUMoRo
Le ;

RLPTo NO. LMSO-9"87-"8-3
CONTRACT: AF I9(628)-675Us AP 33(615)-5072

UNCLASSIFIED HEPORT

DLSCRIPTORS; (*StMICwNOUCTUR6, BAND THEORY OF
jOLIS) ZINC SULFIDLS, CAuMIUM )ULFIDEs
LAUMIUM SELENIDEb ZINC COMPUUNDbo SELENIDES,
CRYSTAL STRUCTURtD PERTUNBATION THEONYo
bPLCTRuSCOPY, THr.SLS (U)

IUENTIFIERS: ZINC SELENIUE (U)

FIRST-PRINCIPLES UPW ENER .Y 8AN CALCULATIONS

HAVE bEEN CARRILD OUT FOR CUBIC ZNS, ZNSEP
CUS, ANU COSE U51i4G A NON-RLLATIVISTIC
FORMALISM AND SLATERfS FRLE-ELECTRON EXCHANUE
APPHOxIMATION, THE CALCULATIONS WERE FIRST CARRIED
OUT lN iERMS OF A PHYSICALLY REALISTIC TRIAL CRYSTAL
POTENTIAL, AND THLN ITENATEU TU OBTAIN A SELF-
CUNSISTENT hOLUTIONe IN SPITE OF THE SImPLIFIED
TREATMENT OF EXCHANGE EFFECTS, AND THE NEGLECT U
RLLATIVISTIC AND CORRELATION EFFECTS, THE FIRST-
P !.;CIPLE$ SOLUTION! ARE IN QUALITATIVE AND SEMI-
QUAi4TITATIVE AGREEMENT 1ITH EAPLRIMENT IN ALL CASES.
IT 15 SHOWN BRIEFLY '40* IMPROvED SOLUTIONS CAN dE
OTAINEO OY INTIODULING SMALL, CAREFULLy CHOSEN
EMPIRICAL CORRECTIONS& THE ADEQUACY OF VARIOUS
ENERGY BAND MODELS iUAS TESTED BY CALCULATING THE
OPTICAL SPECTRUM (ACTUALLY LPSILON SUB 2) AND
COMPARING THIS WITH THE EXPERIMENTAL SPECTRUM.
;AUTHOR) (U)
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U NC L.AbSIFL 0

L'OL REPORT 816LIOGKAPHY SEARCH CONTROL NU, /LZZHT

AWJ-67d 247 20/12
NURo~cIAN DEFENCE Rr.SEARCH LSTAbLISHMENT KJLLLE4

FIELD DISTRIOUTION ANU LUNRLNT hATUHATION IN
PHOTOCONDUJCT IVE CUS * (U)

AU4a 67 6P iObSUjMlHf Jo IR NNESTAO,Ao

COINTRACT: AF 6I(U5;9)-9&3
fPHOJ: AF-460U
TASK: 46LJ0U3
MUN17uR; AFCIHL 6b-US34

UNCL.ASSIFIEJ REPORT
AVAILABILITY: PUBo IN JNLo OF APPLILD PHYSICS,
ViB N13 Pb177-518i LJEC 67.

IOSUTELECTHIC MATEmIALbp CADMIUM SULFIIJES),
14tt(TROPTICb, CADMIUM SULVHOES)o
$EMICONDUCTO(S, bI'NGLE CRiYSTALS, CUHLRENT
NAUIATION, PILZOL.LLCTRic CHYbTALbo ELECTRIC
CUN NT So NORa A Y U)I
IUENTIF IERS; PIEZoE4LCrRIC SLMiCuNoucTORS,
ACUS TOELECTRIc EFFECT, CURRLNT 5ATURATIUN (U)

THE INTERNA6 LLLCTRIC FIELD DSHhTO HAS BELN
M&.Ab.NEU IN PHOTOCO11DUCTING COS SIN4aLE CRYSTALS
USING rHE LINEAR~ LLLCTR0-QPTIC LFFECT# THE
EAPLRIMENIAL. REbULTb SHUIN A NEARLY HOMOGENEOUS FILLU
DISTRIbUTION IN THE CRYSTALb FOR APPLIED FIELDS BELOW
TH THRESHOLD FUR ACOUSTO-ELECTRIC OSCILLATIONS.
WrtJ-E A HIGH FILLU. REGIUN WAS CREAT,.D NEAN THE ANODE
FOR FIELDS) A6OVE 7HL THRESHOLD FIELu. THE
RLPNUUJULIUILITY FROM SAMPLE TO SAMPLk. OAS RATHER
POOH. THE LINEAR LECTRU.OPTIC CONSTANT WAS
CALC.ULATEU; FNOQM THE ExPLRIMLNTAL RESULTS: (Mv
StUt (113) RI tSUb (333)) a 2.7 X 1IU TO THE -

IiToi POWER M/V AT THE OPTICAL WAVELLNGTH 6328 As
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UNCLASSIFIED

UOL REPORT 8IBLIUGRAPHY SEARCH CONTRUL N3, /zZZHT

AD'67u b4Q 2U/12 10/2 2U/3

CLEVITE CORP CLLVLLAND OHIO ELECTRONIC RESEARCH DIV

RLSLAHCH UN THE MLCHANISM OF THL PHOTOVOLTAIC EFFECT
IN HluH-EFFICIENCY CDS THIN-FILM SOLAR
CELLS@ (U)

OLSCRIPTIVE NOTE: WUARTERLY PROGRESS REPT. NU. I, I JUN-

31 AUU b61
SEP 66 2 !3P SHIOLAWAsLo He :SULLIVANs

GLURGL As |AUGUbTINtpFv ?JOSTJ, M, I
CUNTRACT; AF 33(blb)-522'

PROJI AF-3U33
TASK: 303330

UNCLASSIFIEU REPORT

SUPPLtMLNTANY NOTL; SEE ALSO QUARTERLY PROGRLSS REPORT
NO. Is AD-b7d 5'4i

DLSCkIPTORS: (*CADMIUM SULFIUESo *SEMICONDUCTING
FILMS), (*SOLAR CELLs CADMIUM SULFIUES),
UIFFUSION. COPPER, COPPER COMPOUNDS, VACUUM
APPARATUS, FILMS, LAdORATORY EQUIPMENT$ VOLTAGE (U)
IDENTIFIERS; COPPER SULFIDE, PHOTOVOLTAIC
LFFECT (U)

EMPHASIS IN THIS REPORT WAS PLACED UN THE PLANNING
AND INITIATION OF SLVERAL EAPERIMENTS DESIGNED TO
LLAU TO AN UNUENSTANDIN OF THE PHOTOVOLTAIC
MZCHANIM OPERATIVE IN COS SOLAR CELLS RHICH HAVE
BLE14 DEVELOPED IN THIS LAbOHATOHY. EXPERIMENTS
INCLUDE MEASUREMENIS OF THE DIFFUSION AND SOLUBILITY
OF COPPER IN CDS CRYSTALS, AND A MEASUREMENT OF
THE THICKNESS OF THE. CUZS LAYER IN TYPICAL SOLAR
CELLS. ALSO MENTIONLD IS jONK ON 1Ht CONSTRUCTION
OF A vACUUM EVAPORATION SYSTEM AND THE DEVELOPMENT OF
OHMIC CONTACTS TO CUS CRYSTALS, BOTH OF AHICH ARE

ESSENTIAL TO THIS RLSEARCH PROGRAM. (AUTHOR) (U)
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U14CL ASbS IF IED

ODC. REPOrmT 61ILIUGNAPHY sEARLH CuNTROL Nu. /iZZNT

AU6d$12U/12 1012 2U/3
Ci.EVITE CuRP CLLVLLAND OHIO ELECTHONIC RESEARCH DIV

RLSL.ANCII ON THE MLCHANISM O THLk PMQTUVJLTAIC EFFECT
IN HIwH-EFFICIE14CY LDS THIN-FILM SOLAR
CL.LLSs (U)

PLSCRIPTIVE NOTE! WUARTERLY PROGRESS REPT. NU. 39 1 LJEC

66d FEB 67,
mAk 67 3L)p bHIOZAAL@ He ;SULLIVANs

GL.QiGE As IAI.J4UTINLFRANKI
CUNTRACT; AF 33(bIS)-5224
PROJ; AP-3u33
TASK: 303330

UNCLASS IFI LU REPORT

SLJPPIJLrNTANY NoJTt.; bLE ALSO AU-678 02,Z

DLSLRIPTORS: (OSULAR CELLS,. CAUMIUM 5ULFIDESi
I*CAUMIUM SULFIOLS. bEMICONDUCTIN'i FILMS),
VALiUUM APPARATUS, NEPRACTIVE INDLX, ABSORPTION
hPLCTRUM, LOPPLR CUMteUUNUS, SULFIDES, DIFFUSION,
VAPOR FLATINOa (U)

IUENTIFIERS: CUPPEH SLJLFIDLS, *PHOTOVOLTAIC

LFFECT (U)

THE EmPmASIS UUING THE TH.IRD QUARTk.R WAS
PLACEJ ON A CUNTI1NUATION OF EXPERIMENTS NECESSARY To
THE UivER TAtNOING OF THE THIN FILM CUS SOLAR
CLLLs INCLUUEJ W~ENE DIFFUSION AND SULU81LITY
MLASUHEMENTS (IF CUPPER IN CuS, FERFLCTION OF A
NLN VACUUM CVAPURATION SYSTL.Mg AND MEASUREMENTS OF
THE INDE OF REFRACIUN AND AEISURPTION COEFFICIENTS
OF LVAPORATLU THIN LU2S FILmS AS A FUNCTION OF
WAVELENGTH* I AUTHOR) 4U)
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Ii

UNCLAbSIFIED

OU REPORT dIBLIUGHAPH! 5EARCH CONTROL NO. /ZZZHT

AW-67d 42 2U/12 10/2 2U/3
CLEVITE CORP CLEVELAND OHIO ELECTRONIC RESEARCH DIV

RESEARCH ON THE MECHANIXM OF THE PHOTOVOLTAIC EFFECT
IN H|6H-EFFICIENCY LOS THIN-FILM SOLAR
CELLS. (U)

DSCRIPTIVE NOTE: WUARTEHLY PROGRESS REPT. NO. 2. I 5EP

3U NOv 661

UEC 66 37P hHIOLAAAL. N. JiULLIVAN,
GLONGL A. IAQUTINL.Fo IJO13Ts.;. Me I

CUNiRACT: AF 33(615)-5224
POJ : AF-33J
TASK: JU3330

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTL: bEE ALSO QUAkTERLY PROfnLSS REPOkT
NO,, lo AU-676 5'Uo

DLSC41PTONS; (*CADMIUM SULFIoEbo *SEMICONDUCTING
FILMS), (*SOLAR CE LS# CADMIUM SULFIUES),

LARRIERS(SEMICONUUCTORS), DIFFUSION, COPPER,
COPPER COMPOUNUS, SU6FIDES, VACUUM APPARATUS.
FILMbt VOLTAGE, EFFI(IENCY 4U)
iJENTIFIERS: QUANTUM EFFICIENCYs COPPER SULFIDE,

PHUTUVOLTAIC EFFECT (Up

TH1b REPORT GIVES A TENTATIVE EXPLAi4ATION OF THL
MECHANISM RESPOi5IBLE FUR THE PHOTOVOLTAIC EFFELT IN
THE THIN-FILM COS CELLS, ANU A VISCUSSION OF
CRITICAL LXPE IMENTb AHICH mIGHT Be PERFORMED TU TELT

TmI MODEL 4LSO REPORTED 15 THE CoNTINUATIUN OF
THE AORK ON tHE DIFfUSIUN OF COPPER INTO COS

SINGLE CRYSTALS. ANU THIS HAS BLEN LXTENDEO TO
INC.UuE DIFFUSION Ot CU IN+ 1HL COS SOLAR CELLS.
A NEW VACUUM EVAPORATION bYSTEh FOR THE PROJECT HAS

BEN INSTALLED ANU 15 NO* OPERATIONAL. (AUTHOR) (U)
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U NCLA ! S IF!I ED

LIOC WEPOHT SIBLIOGKAPY $EARLH CO)NTROL NO, /7ZZHT

AU67Y 13U 9/I 90/1 2u/12

mOTOROLA INC IPHULNIA ARIZ SLMICCJNDUCTOR PRODUCTb DIV

A(.rJVL AC(QUsTIc DLVICi.S,

DESLRIPTIVL NOTE: FINAL NiEPT, JUN 64-AFN 6b,
(Nu' 66 163 bAKIUTIS.NICH0LAb 6@ I

MICKERNC.LLsf'RLU So.
CU.NTRACI7 AF JU(bOi)-347d

MONITUR: RADC TN-Ajb-3t32

UNCLASSIFLIL) KEPOmT

DLSCRIPTUR.S: (OACUUSTIC 6QqIHMc.NTt *hEMI(.0NDUCT0N
ULVIh..S)s (OPIEZUELECTRIC LRYSTALSt ULTRASONIC
HADIAVION)i 5EM!CrL0OCT:.qG FILMS, CADMIUM
!bULFIDtSo LINC COMPOUNDS. QXID~s. PILZOELECTRIC
TNA.4.UUCLRb, PrROMANCEEiGINEEKING) (UI)
IOLNTIFIERS; VIEiOLLLtCTRIC SEMICUNDUCTOR5,
LLECrRUN PHlO14ON INTEmACTIONS, ACUUSTUELECTRIC
LFFECT, INC UXIOE, IRAVLLIN4 W AvE AMPLIFICATION,
CO;N1INUO~U RADIATION (U

TNE RePORT QL-r'~dE~l EFFORTh TO DETLRM114E THE
FLAzIaILITY OF LONTINUOUS WAVE uEviCES AND TO
L)fMUNSTHATE THE CAPABILITY POR PERFORMING ACTIVt
ELLC~THONI.C FUNCTIUNSi uSIN4 LL4CTROACOUSTIC PHENOMENA
IN' L01V NOISE, PUALWR AND RADIO F'NE.WULNCY AMPLIFIERS
WITriIN THL FWNiQUE'qJCY RANGL I mHL TO IODU MHZ.
(AUTHoR) (U)
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UNCLASS IF IED

IOC NEPUHT SIBLIOGRAPHY SEARCH CuNTRUL NU* /LZZHT

ALJb'ly b66 2J/.9 20112
CLEvITE CURP CLLVLLAND OHIO ELECTRONIC RESEARCH DIVI: RLS.ARCH ON Im~POVEU II-VI CRYSTALS, (U)

* &LSCRIPTIVE NOTE: FINAL TECHNICAL REPT. b MAR 5-7 MAY

AU(a 6b 191P SHIOLAwAoLo He IJUST,J.
Me ;SuLLIVA'4,5. A.

CUNTRACT: AF 3341h~)-2708
PNO.: AF-788t3
MUNITORI ARL 66-U 153

UNCLA55IFIEU IkEPOHT

DLSC.Ripro~s: (*CRYb.TAL GNOwoTHt *(.ADMIUM
ClOMPUNDSl, IOSEMICONDuCTOkS, CRYSTAL GRQ*TH),
CADMIUM SULFIDES, CADMIUM SELENIDES. ZINC
COMPOUNDS, TELLUNIDES,) SUSLIMATIUNs FURIFICATION,
SINT.RIN4., CRYSTAL LATTICL. DEFECTS, MICROSCOPY,
PHQTIJCUDUCTIVITYO DIFFUSIUN,
PRUO RAMMINCG(COMPUTLRSJ, PHASL DIAGRAMS (u)
IUENTIFIEKS: ZIN. TELLURIDLS (U)

THI RESEARCH PKCOGRAM HAS BLEN DIRECTED TOWARD
IMPROVING THE QUALITY OF VAPOR-GROAN Cob,
CD5L, A14 ZNTE CRYSIALS FPOM THL STANDPOINT
OF i6OTH FOREZIGN ImPURITIES AND INTRINSIC STRUCTURAL
OLFLCTS9 MEASURA13LE IMPRNOVEmEtiTS IN PURITY OF TH~E
F1INAL CRYSTALS HAVE BEEN OBTAINLD BY :;PEC1FIc
PURIFICATION STLP~pp CON3IS$TING OF A SINTERINqG
PkOCEoU AND OiiE Ok MOR~E Fr(AcTIONAL VACUUM
SUBLIMATIONS, APPILD TO AVAILAOLE 5EMICONOUCTOR-
GkADE mATLRIALs CIYbTAL QUALITY Ab RELATED TO
INTRINSIC DLFECTS HAS BE.EN IMPRUVEDt BOTH DURINU

* CRYhTAL GIH0,'TH ANU TREATMLNT AFTER CRU*THp THROUrIN A
SLTTER UNDERSTANDIN4 OF PHASE EWUILIBRIA ANI) POINT-
DEFCCT EQUILIBRIA ANqD THEIR RELATIOwSdHIPbs A

F COMPUTER PRUGRAM HAS BEjN SLT UP AND SPECIFIC
CALCULATIONS IVEIE MADE F08 jNTEo EVIDENCE FROMI. IFFUSION EXPERIMENTS AND FNiOle THE LXAMUtNATION 07 THE
VlOD-PRECIPITATION PHENOMLNON 114 INTE HAS SHiOWN

THAT ZN VACANCILS AKE THE SIGNIFICANT INTRINSIC
POINT DEFECTS INi THIS MATERIAL* EVALUJATION O

MickOSCOPIC OBS,-RvATIQNb ANO LCTRICAL MLASUREMENTS
SUCH AS PHOTOCONDUCTIVITY, 114ERMALLY-STIMULATED
CURRENrs, ANU Co.RNENT OSCILLATIONS, (u)
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UNCLASS IF IEl)

ouc. RLe~OKT DIBL.IUGIAPHY 5EAHCH CONTROL NO. /LZZHTIAU-61Y 636 zu/i 2011d

EAGLL~-PICHEH I,UTHIES INC MIAMI OKLA MIAMI RE5EARCH

R1.SLARCH IN PURIFICATIO14 ANU hINGLE CRYSTAL GROINTH

OF 11-VI LOMP:UNI)b. FHI.RCADH.IES (U

DLSCRIPTIVE NOTE.: FliNAL HEFT, 15 APR 65-~14 APR 6W.

Gk oR~j N No ldH0*,LLOY0 n
CON I AC r: i 34615S67-L is75

TA.JF, /86SU3
MON I jH AIkL 611-UG96

UNCLASiSIFIED REPORT

DUkSCRIPYO:; (*SLMICUNOUCTOR5# *CRYSTAL 4JROWTHII
(#L.AiOMIUM itA'IPOUi'DS, SEMICUNQUCTURSI, (4ZINC
COMPuiOUND, SEMICONUUCTORSI, SINGLE CHYSTALs
PUNIFIC.ATIUNt SLIWLIMATION, DIFFUSION, GELS.
WOPING. IMPUr8ITIL.Ss MASS SPJEITHO.SCOPY, ATOMIC
bPLCrRUSCOPY, CALMLUM SULFIDES, LAUMIUM bELENIDEb,
£irli: SUL.FILOES, CADMIUM (U)
IUENTIFIERS: 1UJN. $ELENIDE, £INC TELLURIOE,
i;AUMLOII TELLURIDES, LMISSION SPECTROSCOPY, MIXED
CRYSTALS (u)

A PR~OCESS FOR THE PURIFICATION OF CADMIUM METAL BY

MULrIPL. rREATMt6NT !bT EPS IS DESCRIBED. IMPURITICS
IN~ LADMIUM, AS OETERMINLD BY EMISSION SPECTROGRAPHIC,
MASZ bPLCTROGRAPHIC, ANo ATOMIC ABSORPTION ARE GjIVEi
IN IA11ULAR FORM@ THL PREPARATION OF VARIOUS PURE
SEMICONDUCTOR MATLRIAc.5 OF THE tbROUP I-VI
COMPOvN0 TYPE I:: 01ISCUSSED AND TABLES OF ANALYTICAL
DATA FOR( EACH AR~E IiNCLUuEO. THE LEVLL OF IMPURITY
CUNcLENTRATIUN IN4 SYi'THElijEU CAOMIUM SULFID. WA~i
S1NIICANTLY LOAE.RE.D LE55 THAN IPART PER
MILLION (ATUMjCI 7OTAL IMPURITIES O~AS FOUND BY
THE MASS SPLCTRUGkAp4H Iij TVNu BATCHE5 OF CsoS
THE GROWTH OF CRYiTALS OF PURE 11-VI COMPOUNDS
Ai'ii MIXTUNES OF CUIMPOUNOS FROM THE mELT IS REPORTED,
INC.LU&JEO ARE. LATA CLJNCEqNINd DOPING OF MELT GROON
CRYSTALS v,ITH VARIOU.S ELEMENTAL DOPANTS, AND, IN THE

vCASL OFf SOML cOMPuU~qD SE.MICONuiUCTUdS, THE MAXIMUM
QUPIN(2 LEvELS POSSIbLE dY THIS METHOD* THE RESULTS
OF VAPOR PHASE CRYSTAL GJROWTH OF CD5 AND iNS,
ARE. GIVEN. PHLELIMINARY LXPERIMENTS P ITH
HY~prcjTHLRtiA6 AND GEL DIFFUSION CRYSTAL (.ROWTH ARE
RLPURTEO. 1AUTHUiRl' (U)
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OoL( NEPOHT BIBLIOGRAPHY 5EARCH cuNTROL NO. /ZZZHT

AU-67Y 946 ZU/1a 'I/I

OXFURD UNIV (NIjLAN)' ENGjNLERhING LAS

FIELD-AND PHUTON-LNHANCED FIELD EMI'bSION FROM

ThIN-FILM FIELD-EmIhSION uEVICLS, IU)

rJUN 66 i ADNAMHUSAINiSe W.HD

CUNTRACT: AF-EOAI(-33-67

PROJ: AF-9767'
TASK.: 9767U2
MONITOR: AFO!2R 663-d659

UNCLASSIFIED REPORT
AVAIL.ABILITY: PUB. IN ELECTRONICS LLTTERS, V4$
N169 V AU(i 68.

OLS.HIPTO'S; (OCADMILJM SULFIUESv *FILLD EM1SSION3,
(OSEMILONDuCTING FILMS. FILLU EMISSION), SILICON
COMI'UUNDsv OXIUE!), SILICON COATINGS, PHOTOLLECTRIC
LFFg.CT, (AS LASERS, I.IGHT FUL.SESP 4RLAT
0 R I T A I N I U
lUE14TIFIERS: SILICON MONOXIDE 4U)

THIN-.FILM SANDJVICH uEVIcEb UF CLS-SIO-METAL
HAVL bEEN MADE. THEY HAVE CuRRE'NT/VOLTAGE
BEHAVIOUR CHARACTERISTICS OF FILD LMISSION FROM
SEMICUNDUCTUNS9 b41TH REVERSL BIAS. TrHE CURRLNT 15
VLRY MUCH SMALLLR. THE FIELD-LMISSION CURRENT Ib
GREATLY ENiHANCEU bY ILLUMINATINbs THk. DEVICE WITH 2 q'41
AND 2&b'4 LV PHOTONS (FRUM ANi A~taON-ION LA5EN),
U14ULR FULSEO LAbEH eXCITATION (PULSL DURATION 1
MICiROSELON~D) THL LNHANCED EMISSION PERSISTEU FOR
MORL THAN 20MS* THEbE EXPLRIMLNTS ARE ANALOGOUS TO
SOIIE PHLVIOUS *URIK UN VACUUM FIELD LMISSIONs A
PUS:)IdLE MECHANISM FOR THE LNHAN4CED EMISSION IS
DISCUSSLD. tAUTrION) (U)
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UNCLASSIFIEDI

UDC REPORT BIBLIOGNAPHY SEARCH CONTROL NO, /iZj14T

AU-odu b83i 2U/12 /

DL.LAWARL uNIV NL4ARK

[. ~THEURTICAL ASPLCTS OF POINT ANUi AS50CIATLD(U
LUMINLSCENT CLNTENSi U

66 16P VVILLIAM5,FERU I
CONTRACT: UA-ARO4ODI-J~I-I9~4-Gd I
PHO.J; UA-20041'$O-e-1-B
MONITOR: AROO 4169:9

UNCLAbSIFIE) NEPORT
AVAILABILITY: PUB. IN PROCEI.DINiaS OF THE
INTLRNATIUNAL CONFERENCL UN LUMINESCk.NCE, P11-123I

DLSCIIPTONS;' (.St.HICuNDLCTuRS, *LUMINESCLNCE)i
(ObANU THEORY OF SULIDS, LI..MINLSCENCtl)
1*C.ISTAL LATTIC. LEFECT )v LUMINLSCENCE),
IIOL .ULAR LNLA(IY LLVr.L5. CHYSTALS, CRYSTAL
LATTICES, INURC3ANIL I.OMPOUNDbe CONDUCTIVITY, COLOR

f.ENTL.RSI 6AVE FUNCTIUN5, SLMICUNUUCTuRs, CADMIUM
bULFIOLS, ZINC S'JLFILJES, CHRJMIUM, MANGANESE.
POTASSIUM LOMPUNDOSo CHLORIDES, OOPING (U)
IUENTIFIERS: CRyS)TAL FIELD THEORY, POTASSIUM
CHLONIUE. U014OR ACCEPTOR PAI'(S, UOPEw CRYSTALS CU)

THit RLPORT DISCUS5Eb THL LtL.CTRUNIC ENERGY LEVELS
AND RADIATIVE TNANSITIOiiS 01 POINT AND ASSOCIATLD
DLFECTS IN INOR 3ANIC LUMINE6CENT CRYSTALS. THERL
ARE SOME wUITE j~EEAL THLORETICAL PROBLEMS REGARDING
THL E6LLTRONIL STATLS OF LUMINESCENT CENTERb.
AMOi4G THESoE ARE: (1) THE LETERMINATION OF
ENERGIES OF LOCALIZI.D STATE5 OF IMPLRFECTIONS .*ITH
Rr.SrECT To THE bAND STRUCrUNE OF THE CRYSTALI (2)
THE WUEST1iOi OF DISCRETE IMPUR~ITY STATES WITHIN THE
ALLU'VELO BANUSI 13) THE P05SIBILITY OF ANTI-
STOKES# LUMINESCENCt. BASED ON ADIABATIC RELAXATION
OF LXLITE, ULFELT.5 FROM TIGHT-BINDING TO EFFECTIVE-
MASto sTAT4.SI (4) Tt INCLUSION OF EACHANGE IN THE
TH~uRy OF DONCR--ACLEpTOR PAIRS (WHICH wERE
PNUPOSELO AS LLJMINkESLENT CENTERS ONLY A WECAUE A(20):

()THE A;4ALY515 UF ENERiGY IRANz)FER BETMiEEN
AS)5oCIATEW ANL, POINT DEFECTS, AND WITHIN COMPLEX
ASSOCIAT.w wLFECTS; AND (6) THE CHARACTERISTICS
OF rHL STA~TES OF IMPERFLCTIONS IN 114HOMOGENLOUS
LUMlINESCEiqT CRYSTAL;> (A UNIWU. CLASS OF MATLRIALS
JUST dEtjIi~fNING TO B1. INvESTIGATLDI. THESE AXE
SOME OF THE THEORETICAL PROBLEM!) WHICH SHALL BE
CUNbIUENE,, AND 6ECAUSE CF THEIR (AENERALITY AND[ DIFFICULTY, IN A IRLLIMINARY ANu SOriETIME5

VSFt.CULATIVL vVAY. (AUTHOR)I (U)
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UNCLASSIFIED

UUL REPORT d18LIUGHAPHY SEARCH CONTROL NO, /LZZHT

AW-681 '458 z'14
LUC..rEED M1bSIL4S AND SP~AC.E CU PALO ALTO CALIF LOCKHEED

PALU ALTO RESEARCH LAS

LNERGY dAND STRUCTURE OF SEMICONDUCTORS. (U)

UEC 6b 4'duP HERMANqFRANK IKORTUM4RICHARD

Lo ;ONTLNdUkGERoIENE Be. ;VAN DYKE.oJOHN Po

CLJNrRACT; AF I'd62d)-575U
PR0j: AF-562U
TASr,: 56dous

MONITOR: AFCIRL 68~-U631

UNCLASSIFIED REPORT
AVAILAdILITYl PV8. IN VARIOUS JNLb,

DESLRIPTORS: (OSLMICUNDUCTOR59 *dANO THEORY OF
bOLIWS), PHOTOELECTRIC EFFECT. RCFLECTIVITY,
UPTICAL PROPENTIL.5, CRYSTAL. 5TRUCTURE. METALLOIDS,
bILICON CAeRBIDESo CAUMIUM 5ULFIDES. 4ALLIUM
ARSEjqIUES, ZINC 5ULFIDES. UIAMNJS, SILICON,
4.EMANIUM, TIN4 (U)
IUENTIFIERS: ELECTROREFLECTANCE, AMORPHOUS
bEM ICONDUC TO.kS (U)

THE ELECTRONIC )THULTURL ANU RELATEU OPTICAL
PROh'EoTIES OF OVEN~ O EiLEMEi~TAL AND COMPOUND
SLMICLJNUUCTURS 4ERE INVEST14ATEU@ THE STUDILS HAVE
COVERED THE DIAMOND-TYPE CRYSTALS; CUbIC AND
HLXAGUNAL SIC; SEVEMiAL ll-_v. IV4

1-VII COMPOUNDS; A NUMBER OF II-IV COMPOUNDS;
ANO VARIOUS IV-41 COMPOUNQS; AMUNG OTHERSo IN
MUST CASES ONE IS AbLE TO ObTAIhN A WUALITATIVELY
RLLIABLE LNERGY BANu MODEL dY CARRYIN(G OUT A FIRST-
PRINCIPLES UPiv (ORTHOGO14ALIZEU PLANE WAVE) ENERGY
BANU CALCULATION USING A SIMPLE BUT PHYSICALLY
RLALI5TIC CKYSTAL POTENTIAL. *ITH SUCH AN ENERGY
BANu MOD0EL IN HAN~t ONE IS USUALLY ABLE TO ACCOUNT
FVR A AVIDE VARIeTY UF EAPERIMENTAL INFORMATION. A

METHOD FOR UBTAININ4a MORE ACCURATE LNERQY BAND
MODL~ AAS CEVELOPEve THE EMPIRICALLY-REFINED
FIRST-PRIiNCLPLE.' METHOD HAS BEEN USeD OITH
CONSIDERAbLE SUCCLS5 IN A WIDE VARILTY OF
APPLICATIONS. THE PRESENT REPORT INCLUDES THE
COmPLLTE TEXTS UF SEVERAL RECENT SCIENTIFIC PAPERS
WHICH ADEwUATELY ODISCUSS AND ILLUSTRATE THE

EMPIRICALLY-REFINED FIR5T-PHINCIPLE3 APPROACH TO
ENER~GY dANO PROdLEMS. (AUTI.uR) lU)

277
UNCLASSIFIE) /ZZi.HT



UwC L.A SSI F IEU

UUL.. REPOKT BIBLIUGHAPHY :)EARCH CUNTRUL NO,) /4ZZHT

ILLINOIS UNIV UhibANA COORwIJNATEU SCIENCE LAB

A STUUY Of LLLCrRULLJMINLSCENT CADMIUM SULFIDE

ULE( 6b $6P iASWi4INGJRY ALBL.RT
LPT. NO. 8-'4UQ

CUNTRACT: UAAdu76/i-0199. UAAKU2-61"C-U5'$6

OD.SC.IPTONS; I .UIOUEb(SEmICOiqDUCTOR),
i;.LLCTRULLMINLSCE14CE), CAUMIUM 5ULFIOLSI
IELLWRIUM, CHYOGLNICtp, EXCITATIONj IONILATION,

LAHLMANICNUCUS lU)

EXPLRIMLNTAL UESCHIPTIoNi UF A NuMbER OF TELLURIUM-
CADMIUM SULFID~E HLTt.RUJUNCrION UEVICES ANU A THEORY
TU XPLAIIN THEIrt MELHANISil OF OPERATION# T HESE
DLV1CES EAH1I31T EL(T0UMNSLCEWE PLRATe. Ar

LIQUju NITRUGjEN TEMPERATUH~E. LIW~lJL EMISSION F"OM
A P-N JUNCTION .iAb F-IRST uRSEpjVED) BY LOSSLV, IN
I1y24, IN N4ATURAi.LY uCrCUHRINsi JUNCTIONi. SINCE THE
EFFICIENCY FOR j.NVLR51UN OF LLCTRIC E14ERGY INTO
LIGrIT 14AS VERY LO~s THESaE JuNCTIONS DID NUT SEEM TO

BE uF MUCH IMPOHTAN(.E UNTIL THE DISLOVE.HY Of THE P-i4
JUN0TION LASER IN 1963. Tr1ErEFUiCE, a4THIN THE PAST
SEVERAL YLAR~S, TI-KRL HA5 UELN CUNS1LjERAbLL INTEREST
I1, rtM PHENOMELNON Or P-N ju.,CTIUN LUMINt.SCE14CE *VHICH
HAS RLSULTEJ IN NijML40US INVE5TIGATION OF THE
PROPERTIES5 AND IPOTEN4TIAL APPLICATIONS OF
SLMICUNDUCTOi-DIO.E LIGHT SUUNCLS, FROM AN
APPLILATION POIN4T OF VI~ 1HE FACT THAT LUm~INOE~NI
Emli)SLQN 15 SUCH A OASIL oAY OF EFFICIENTLY
CUM1MUNICAIUNG INFURMATION TU THE EYE MAK(ES IT A TOOL
hWhOzE UTILITY EA%~NDS Tv. PRACTIC.ALYEEYAE OF
T.Cr4NOLUGY. (AUTHOR) U
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UNCLAbSIF LED

DOC REPONT dIBLIUGkAPHY bEARCI. CONTROL NO. /gZLHT

AU-a 719 2u/12
16LINU.J1i UNIV UNSANA COUuoIrNATEu SCIENCE LAB

TLMPqgERATUeRE ULPL4UENCE OF THE Rt.SISTIVITY AND HALL
EFFt.CT OF THIN COS FILMb. (U)

uE., 6I8 64 IMENEZiHlCA4DO
RLPTs NO. W~-401
CONTRIACT: DAABU767-CmO199 UAKU2-67nCmOU(6

UNCLASSIFIE) HEPORT

SUPPLL.MLNTANY NC)Tk: ')PONSONEO IN PART BY NATIONAL
SCIENCE FOUNUATIVN, QASHINUaTUN, Us Ce

DESCRIPTONS: .S5LMICONDCTIN FILMS, *CAUMIUM
5ULFIVES~i RLSISTANCL(ELLCTRICALI, HALL
FFEcT. CRYOGENILS, HIGH-TLMPERATURE RESEARCH,

F I LM~i (U)
IUENTIFIERS; TmI'li F16MS (U)

A SYST::'M ovA5 SET UP TO STUDY THE REhISTIVITY AND
HALL MQdILITY 1#4 THIN SLMICUNOUC.TOt.! FILMS AS A
FUNCTION UP TLMPERA1URE. FON VALUUM DEPUSITED
CUS FILMS EXHIBITINw. PHOTOLUMINESCE14CE
RESISTIVITY DATA NEtA3 TAKLN FOR TME TEMPERATURE RANGE
FHOM 77K TO '$UOK, WH1LE THE HALL MOUILITY WAS
MLA~oUREJ bET*EE,4 3OUK AND q4eOK* A PLOT OF THE
RL.SISTIVITY L2ATA $HUOE AN EXPONENTIAL VAR~IATION WITH
TEMPERATUREh FROM 2t)OK TO 'sOOK* FROM
THEORETICAL CONSIDEkATIONS, IT *A INFERRED THAT THlL
DONOR LEVEL5 *ER(E NOT DISCRETE wITHIN THE ENERGY
BANOGAPO NO SYSTEMATIC VARIATION OF THE
RLSISTIVITY WVAS ObSLRVEJ AT TEMPERATURtES BET*EEN
77K AND ZUOKo THE RkSISTIVITIES OF THE SAMPLES
VARIEU UVLR A WIDE NANGL FRuM I OHM-CM TO 10 TO THE
7TH PLuhER OHM-CM AT 300K. THE HALL MOBILITY
DATA FOR THC C~b FILMS SHO*ED MUBILITIES BETWEEN
ONE AND TL .O SW CM/V-SEC, ANO ALSO A CONSISTENT
EXPONENTIAL VARIATION WITH TEMPERATURE. THE
MI.A:)URE VALUES OF THE MOUILITY AND ITS EXPONENTIAL
BEHAVIOR *ERE I'm 40O9D A4aRE~MENT WITH REPORTED VALUES
FUR COS FILMS (AuThORI (U)
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UDOC IEPoxT Bl8LIOGHAPHY bEARCH COJNTROL NO. /ZZZHT

AU0683 bid Vy/I 90112

CALIFORNIA UNIV BLK~fiELEY LLECTIRUNICS RESEARCH LAB

Rf.SLAHCM IN LAPLRIMLNTAL ANuJ THLONETICAL
P H y 1CS. (U)

OLSCJ4IPTIVE NOTL: F 114AL REIPTo I JUN 65-31 DEC 681
FEd 6Y Ibap MULLt.R,Re So

CUNTRACT: LA-3I-i2'-ARO(u J-3d5
PKOJ; UA-2-0-US'4001-cdwI-B
MUNITUR~: ANOU 5!0/11-E

UNCLAS51IEU) REPOR~T

DO.RijPTui.s; (*FIELDO EFFLCT IRANSISTVJR50
ANALYSIS), C.CARrIERSISEmICONDUCTORS)o
WUANTUM STATISTICS), SEMICUNWUCTING VILMbo METAL
FILMbs CADMIUM SULIUES, CADMIUM COMFOUNOS.
5ELENIUEis SILICON, .EsIjuMg MOdILITY (U)
JUENTIFIERS: riLTAL QAIDE SLMLCONUUCTIJRS,

MOSFE.T(METAL OXIDE SLMICUNLUULTOR FIELD
LFFECT TRANSISTORS), METAL OXIUE SEMICONuUCTUR
FILLLJ EFFECT TRANSISTORS, CAUMIUM SELENIDES,
FENmi-O)IAC STATisTic.S, COmPuTER ANALySIh (U)

TmE RL-SEARCP4 INW0VOLP THlE S[~ OF FIELD-EFFECT

DEVICLSe TH TWO FRIMARY AREAS AERE: (1)
ANALYSIS INVOLVINc2 THE IMP00~ANT SILICON METAL-OXIDL-
SEMICONDUCTOR FIELD-EFFE.CT IF4ANbI'5TORS (MOSFET) AND
(2) CONSIOERATIUN OF NOVEL FIELL)-EFFECT DEVICES*
SINCE MOSFETOS FRLQVENTLY ARE USED "ITH
DLGLNf.RATL CARRIEm CONCENTRATIO14S IN THE CHANNEL,
FkmI-DIRAC STATISTICS, RATHER THAN MAXOELL-

BOLTZMANN STATI!)TICs AitE APPROPRIATE IN THL
ANALYb Ib. (AUTHOR) (U)
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UOL REPORT BIBLIGHAPHI SEARCH CUNTRuL NO* /ZZZHT

AD-684 159 2U/12

PARIS UNIV (RANCL) LABORATOIRE DE PHYSIQUE DES

SOLIDLS

PHOrON-PHUNON INTLRACTIUN IN THIN FILMS, IU)

69 27P BALKANSIgM. ITOULLECORe LE

RLPr. NO. 5CILNTIFIC-2
CONTRACT: AF-EOAH-UOI&-68

UNCLASSIFIEU HEPONT

QESCRIPTONS: (eSLMICWNDUCTINb FILMS* PHONONS)e
LAUMIUM SULFIDES@ REFLECTIVITYt UISPERSION
kELATIONbe LIHT THANSHISSION, INTERACTIONS,
FRANCE (U)
IWENTIFIERS; LATTICE VIBRATIONS PHONON PHOTON
INTERACT ONS (UI

THE NORMAL MODEb UF VIBRATIONS IN A PERFECT CRYSTAL
LATTICE R4SuLTIN6 INTO NET ELECTRIC DIPOLE MOMENT
WITH ELECTRIC VECTOK PERPLNDICULAR TO THE PROPAQATION
VECTOR ARE STRONGLY COUPLED WITH THE RADIATION FIELD#
THE RESULTING OPTICAL AdSuRPTION IS VERY STRONG AT
THE FREWUENCIES OF THE TRANSVERSE OPTICAL MODES*
DIRECT ABSORPTIUN STUDIES CAN THEREFORE BE
CONUuCTED ONLY ON THIN FILMS. WE EXAMINE HERE THE
PARTICULAR CASE OF THIN FILMS WHERE THE PHOTON-PHONON
ITERACTIUN CAN BE TREATED IN THE FRAME OF THE
COLLISION THEORY FOR TWO TYPES OF PARTICLES. AS A
ThO-STEP PRCES4; FIRST THE STRONG COUPLING OF THE
RADIATION FIELD WITH THE PHUNON FIELD IN TERMS OF
PULARITON. ANO THE CONSEQUEN#T POLARITON DECAY AS A
SECoND STEP. THE OPTICAL ABSORPTION AT THE NORMAL
MUOE FREQUENCIEa IS CALLULATED IN TERMS OF OAND WIDTH
RELATED RESPECTIVELY TO TME POLARITUN LIFE TIME, TO
THE PHONON LIFE TIME ANU TO THE ELASTIC DIFFUSION OF
PH0oTo4S, (AUTHOR) (U)
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DOC 4EPOxT WIOL.10GXAPHY SEARLt4 CONTRUL NO. /ZZZHT

AL-68q 16U au/IZ
PARIS UNIV (FHAwCL) LAB#JRATuIRE DL PHYSIQUE DES
SLJL IUL5

INFXANED MEASUReNLNrS ON (D5 THIN FILMS
DLPUSITL.o ON PLOJMINUPI, (U)

69 2P PRUIAoFe tbALKANSKI.Me
RLPT9 NO. SCIENTIFIC-3
CONTRACT: LOQAR-68-OU16
PXO'jI' AF-7b8S
MUNITuR: ARL 69-0026

UNCL.ASSIF LEU REPORT

OD.ScR:PTORS: (*SLMICUNDUCTING FILMS, CADMIIUM
bULFIU&S)o IOCADIIIOM SULFIDES# INFRAR(ED
kAUIATION), PIHONUNbl REFLECTIVITY, ASSORPTION,
FRANLE (U)

IfENTIFIEiSs *LATTICL. VIdRATIONSs PHONON PHOTON
I NTEkACT10imoS (U)

THlE REFLELTIVITY SPt.CTRA OF THREE CUS THIN
FIlIIS ITHICKNESb x UsO86 AND) U.66 MICROMETENS)
OLPUSITLD ON ALUMINIUM HAVE BEEN DETERMINED AT ROOM

TLMP.RIAYgjKEs THL. MEASUREMLNTS Ot.RE CARRIED OUT IN
ThE SPEC.THAL RANGL FROM loo TO 7'$0 CM~mI) AT AN
INCIDENCE OF 445 DLGv FOii Lli(HT POLANIZED OITM THE
ELEcTRIC FIELD IN TflE P6AINE OF INCILJENCE. A SMALL
AbSORPTION PEAK IS LBSERVED NEAK OIM.GA SUB TO FUR
THE THICKER SAMPLES, AND A MUCH STRONGER ABSORPTION
PEAK( NEAR OMEGA SUB TO FOR ALL bAMPLESs THE
RESULTS AWE ANALYSEI IN TERMS OF THE THE ORY OF
FUCHS~ AND KLIEWLR* THE FREQuEliCIES OF THE
PLAKS AND THE PART'A. WIDTHS ASSOCIATED WITH THE
VIRTUAL MUDLS ARE IN VENY GOOD AGREEMENT WITH THE
THEORY. IT 15 ALSU FOUNU THAT THE ANHARI4ONIC WIDTH

OF~ THE PEAKS IS M.JCi LARGLR THAN IN COS SINGLE

CRYSTALS. (AUTHUR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOJGRAPHY SEARCH CONTROL NO, /IZZHT

AW-oB't yOj 9/1 O/,
CALIFORNIA UNIV BtkR&ELEY WEPT Of ELECTRICAL
NI NLEM IN'G

CIRI.UIT-CONTROLLEU MODES OF ACOUSTOELECTRIC
OSCILLATIUNS IN PIELOELEC1RIC SEMICONDUCTORb. (U)

JUN 64 .hp TUIINLR,Co *. IBRISONgO.

CONTRACT: AF-AFO5RIJ39-61
PNOJ: AF-'$75I
MUNITUR; AI'05R 6Y-LjB2ZTR

UNCLASSIFIEU NEPONT
AVAILABILITY: Puee IN ELEcTaNONI(.S LL.TTENS, V4 N13
JUf4 68.

OLSLRIPTORS: (OCHYSTAL OSCILLATONS, TUNING

DEb'ICES)o .OPiEZOELECTRIC CRYSTALS,*
OSEMICONDULTORSls ALTERNATIN. CUARENT, CADMIUM
5ULFIDLS, INDIUM ANTIMONIDES (U)

RLSJLTS ARE PREbENTLD FOR EXPERIMENTS IN WHICH
CIRCUIT-CONTROL6EU MODES OF ACOUSTOLLECTRIC CURRENT
OSCILLATION5 ViENE OuTAINED IN PIEZOELECTRIC

SEMICONDULTONS. TalE REALTIVE CIRCUITS USED ALLOWED
A6:ITUNING NANG. FROM A SINILE SPECIMEN* THt.

POShIdLE REALISATION OF BULK DEVICE RsF. G&ENERATORS
GIVINQA LANGL PEAK PUNERb IN THE REGION OF I MHZ IS
DISCUSSED* (AUTmOH) (U)
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F UNCLA551IF IEO

ujC REPQNT dIBLIOGNAPHY 6EAIR(.H CUNTNUL NO. /4ZZHT

Auea'ja 28U 1/3 aI/S I'4/'4
LUiISTICS MANAGLMENI INbT WASHINGTON Di C

WORKILQAU FONECAzTINI AND ALrERNATIVt OVERHAUL
SCLHLDtjLES FUR NAVY AIRCrIAFT AND AIRCRAFT
ENGINt.Ss (u)

JAN 69 1 1 EP
CUNTRACT: jU-271
pHD..,: 50-2/1-91

UNCLA5S5IF IEL' KEPOT

DLSLRIuPTR~eS; (#NAVAL AIRCRAFT. MAINTt.NANLE)o
t*AIiKCRAFT EN4s1NL.S, MAINTENAfiCL)o SCHEDULING.
NAVAL 5PRATlONSj IPRL(ICT1ON~o MANAGLMENT
PLANNING (U)
ILENTIFIEN5; FORLCASIING IU)

Tmt REPORT PR'OPUSL.S SYSTEMIS TO IMPROVE TH4E
P6AiqNIN(%, SCHEO'VLIN4a, AND MANAGEMENT OF THE OVER~HAUL
ANO Rr.PAIR UFf NAVY AIRCRAFT ANO AIRCRAFT ENGINES.
GLNLRAL OtSCHIPTIUN$ OF T HESE SYSTEMS ARE PRO0VIDED
A5 MANAGEMENT OVEeNVIENS FOR THE NAVAL AIR
SYSTEMS CUMPIAND EAELUTIVE LLVEL* AN APPLNQIX
IS FRUVIOLDO H1i6H (1) DESCRIBES IN cENERAL TERMS
TH'E OVERALL PHOCE55 BY "MICH THt. OVLRHAUL AND RL.PAIRt
OF AIR~CRAFT AND ENGINES ARE PLANNED AND SCHCOULLD AND

(9) INDICATt.S TMOzE PARTICULAR PROCL.SSES *I4ICH
ARCE ALJDREbSEU BY THL REPORT. (AUTH.OR) (01
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UNCLASSIFIED

UDC REPORT B|BL|UGHAPHY bEARCH CONTROL NO. /iZZHT

AU-685 673 2U/I2
ALROSPACE RESEARCH 6ABS WIHT-PATTERSON AFM OHIO

ThiE EDGE EMISSIU4 BANDS IN CAUMIUM bULFIDEs |u)

DESCRIPTIVE NOTE: INTERIM HEPT*,
JUL 66 !21 KINGbTONeDAVID Le 9GREENE

LAORENCE Ce ;CRUFTo6AKE *;

RkPTs NO* ARL-6B3033
PHOJ; AF'7Ti8
TASK: 788suo

UNCLASIFIED KEPOR1
AVAILAOILITY: Pedo IN JUL. OF APPLIED PHYSICS$
V39 N13 P5949-S952 DEC 68s

DESCRIPTORS: (eBAND SPECTRUM, CAUMIUM SULFIDLS)m
49CADMIUM SULFIDLS, bAND THEORY OF SULIDS),
bEMICONDUCTORS, CRYOfENICS, PHUNQNS,
LX(.ITATION fU)
IDEITIFIERS: EM1aSOii SPECTRA (U)

IT IS SHO*N THAT THLRE ARL FIVE CLEARLY DEFINED
SLRIE OF EOGE LMlSbION BANUS IN PURE CADMIUM SULFIE
CkYSTALSo THESE SERIES HAVE THEIR ZERO PHONON
PEAKS AT b128o Ev4o 5163o bl79# ANU SZ34 A AT e2
OEGREeS K* THE TEMPLRATURL UEPENDENCE OF THE
PEAK "AVELENGTHz ANU INTENSITIEi OF THESE SERIES 15
DISCUSSED A'i4 A BANU mOuEL PRESENTED* (AUTHUR) (U)
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UNiiC LAb~S IF IE U

UDC HEPOR~T BIBL:UGHAPHY bEAR(.H CUNTRUL NUe /LZZHT

AU-68h 674 2U/12?
AkLUSIACE RESEANCM L.A8S WHI6HT-PATTLRSON AFO OHIO

O5CIL6ATIQN , IN EXCiTON EMISSION IN THE EXCITATION
SPECTRA OF L14SE AND COS, (U)

RLPT 6V 6P PARKI, Se
RP NLu. ARL-68JU'$

PROJ: AF-7d85
TASi&: 7885co

UNCLASSIFIED) rEPOIRT

AVAILABILITY: PUB. IN PHlYSjCAL REVIEW LETTERIS,

V 41 N12 P798-a8iU, I* SEP 68.

DLSCRIPTORS; (*CADMIUMi SQLPIUCs,
(.AIRIEASCSMICuNuU(.TURS) ) (*ZINC COM1POUNDS,
f-AHiENS(StMICONUULTURS)l, SLLENIDE5, PHONONS,
kXCITATION, ..INE SPE(.TRUt (Ul
IUENTIFIERS: xCITQNZ (U)

ObCILL.A71IUN P.EIUDIC IN AN ENEHGY LQUAL TO LO
PH0,40ri HAVE Bk.EN U~bERVk.D IN THt. EXCITATION SPECTRUM
FUR THE 50UNU EACITUN CQI'PLLXES IN 1N5E AND
CuS. THE DATA IS INTERPRErEU IN TERMS OF
DIRECT PHONUN-A.*S1STED 4.ENEIATIUN OF THE. FOUND
EXCITuN CQMPLLXL5, (AUTHOR)IV
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UN~CLASS IF IED

OL REPONT 01BLIOGRAPHY 5EARILH CONTROL Nue /ZZZHT

AU-6db 676 2U/12 2/

ALNuSIPALE RESEARCH LAdS WRIw.HT-PATTkA5ON AFb OHIO

OSCILLATOR~Y PmAbE OF PHOTOCONDUCTIVITY OF CUSo

JUL 6b *p AEI.L)AVILU To Ye ;PENCHINAP
CLAUDL Me. H'ANKoY* be

KLPT@ NO* ARL-68Oi,3I
PgiOJ; AF-708b
TASK.: 7ed5uo

UNCLAhSIFIEU I(EPORT
AVAILABILITY; PUJB* IN PHYSICS LLTTERtSo V27A NO
P$6dbb63s 9 SEP 68s

DLSCRIPTORS: (*CADMIUM SULFIQESP
*PHOTOCONDuCTIVITY)o CARRIERS(SEMICONDUCTORS)o
OSLLATIO14, PHONONSo ALTEI4NATIN6j CURRENT (U)

THE PmOTONE$PONbE OF CD$ TO CHOPPED LIGHT SHOWS
A PHASE DELAY *MICH OSCILLATES wITH PHOTON ENER4Y@
THE PERIOU OF 05C1LLATION CORRESPONUS To THE ENLRGY
Of AN LO-PHONON* THL PmoToCURRENT CAN BL
S&.PARATED INTO TWO LISTINCT COMPONENTS: ONE
ObCILLATORYI AND THk. OTHER NObl-OSCILLATQRY* THEIR
ON1IaNS ARE DLSLRIBED IN TERMS OJF LIFETImL VARIATIONS
AND TI4APPING. EXPL.RIMENTS ARE REPORTED OVER THE
TLMPERATUHE RAN4aE OF Z0K ro 55K (AUTHOR) (li)
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UNCLASSIF IED

uUC. rEPOxT U1BLIUGHAPHY 5EARLH CONTROL NO. /iZZHT

4.ENLRAI. DYNAMICb/ASTRONAUTIL.S SAN DIEGO CALIF'~1 PHOTOVOLTAIC ANL) THLRMOELLCTRIC 50LAR ENERGY
CONVERSION USlNw THIN FILMS. IU)

uEL 61 6t~p LIMML.RMANo*. Be IEVANSSJO
C. j

RLPT, NO. vDA-ERN-AN-103

UNCLASSIFIE) rEPONT

OLSCRIPTORS: ('SOLAR CELLS, FILMS),
PMVTOELECTRIC EFFELT, SEEBECK EFFECT, 5ILICON,
hEMICONDUCTORS, 6AND THEORY OF SOLIDb. CADMIUM

5ULFIDE$# UEI'OSITIUN (U)
IULEN T IF IERS: THIN F ILMS IU)I

SOLAR ENENGY CONVLRbION BY THE VjSE OF THIN FILMS IN
PHOTOVOLTAIC AN9 THLRHOELLCTRIC DEVICES 15 iOI$CuSSEiU
EAPLRIMLNTAL osONK I5 PRESENTED ON THE FABRICATION
OF A THIN FILM CAUMIUM SULFIDE CELL )AHICH UTILIZES
THL~ PmOTOVOLTAIC EFFECT* A THEORETICAL
IfNVL5TI~jATIUN lb MAJE OF THE TEMPERATURE DIFFERENCEb
O6TAINAbLE IN SF'ACE BY USIN(. THIN, LIHT-*EIGHT
PLA5TIC SmELTbs AND THE USE OF SiUCH PLASTICS FOR
THERMOELECTRIC (aENEKATORS is uISCUSSED.
TEMPLRATUN.E DIFFERENCES OF SEVERAL HUNDREDI
CENTRIGRAUE ULGNELS CAN BE WBTAINED. (AUTHIOR) IU)
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~iI UNCLASSIjFIED
OL)D. REPORT BISLIUGHAPHY SEARCH CUNTRUL NO. /ZZHT

AU-687 673 2U/W
CHICAFAO U141V ILL JAMES FRANi.K INST

PK~fON ULUCKING PATTERNS F~OR 11C AND WUNTWIE
STRUCTURIES% (U)

zEIF 66W 4 dAIRLTTiCo S. IMUELLER,Rs
Me bIHIIE,*. I

CON1VRACT: UAHrCL4-67-(.-OObO
PHOJ: UA-Z-O-U61102-Ibu32-D
MUNITLJR; ANOU 4686:20-MC

UNCLA551FIEUJ REPORiT
AVAILABILITY: PUB. IN TRANSACTIONS OF THE
METALLUR(GICAL suCIETY OF AIME, VZ'15 P427-'42V FEb
69.

SUPPLEMENTARY NOTL; PREPARED IN COUPLRATIQN A'ITH
NUCLLAR-CHICAGO CORP., DES PLAINES, ILL*

DESCRIPTORS: (*CRYSTAL STRUCTURE, PROTON
bCATrEMING~s PROTON bOMBARDMLNT, SEMICONuUCTORSs
METAL FILMS, COBALT, ZINC, tAGNEbIUMI coppER
ALLOYS, QENMANIUM ALLOYS, CAQMliUM SULFIDES9
CADMIUM SELENIDES (U)
IDENTIFIERS; PROTON ULOCKIN~G PATTERNS. HEXAGONAL
CLUSE PACKLD LATTICE$ IU)

FILM-RECONDLD LUW-ENERGY PRuTON BLOCKING PATTERNS
FUR HLP AND AURTZITL CRYSTALS ARE REPORTED, THE
SLtQUENCE OF RELATIVE LINE INTENSITILS
(CORRESPONDING TO PLANAR dLUCKING) OF COMMON HCP
METALS IS CUMPAREU OITH THOSE OF THE WURTZITE
SEMICONDUCTORS LDS5 AND CDSE. THE RESULTS
SHOO THAT THE SEQUEN'CE IS CHARAcTERISTIC OF
STRUCTURE, FOR CLOSELY SIMILAR STfRUcTURESs SUCH AS
THOSE OF CDS AND. (.DSE, DIFFERENLES OF LINE
INTENSITY ATTRIBUTABLE TO THE DIFFERENCE IN ATOMIC
NUMuER OF THE SCATTERING LENTERS MAY AL5O 5L SEEN*
(AUTHOR) (U)
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UNCL ASS IF IED

UDC REPORT 81BLIUGHAPHY SEAR(.H CONTROL NO. /AZZHT

AU-6ui you 20/L2 13/8
DLFLNSE OCUMLNTATIWN CENTEX ALLXANURIA VAI

DUPIN. OF SLMICUNUL(TORS ANLD 5EMICONDUCrING FILM@
VOLUME I@* (u)

DLSCRIPTIVE NUTE: REP~ORT BIBLIOGRAPHY JAN 63-FEB 49m
iiA Y 69 1 '$UP

RLPJ * NO. UDC-TAb-69128

UNCLASSIFIED REPORT

SUPPLLMENTAHY NOTL. 5iEE ALSO VOLUME Zo AU-853 Q00.

DLSL.RIPTORS: I*SEMICQNUUCToRS, *UOPING),
I*SEIONDUCrING FILMS, UOPING)t
l(bldLIOGRAPHIES, )EM ICONDUCTOR~Si BAND THEORY
UF SOLIDS, CRYSTAL LATTICE DEFECTS,
(LANRIERS(SLMICONLIUCTURS)o LRYSTAL GRUWTHs
LUMIrENCEN, Eo SUSIRATES, IMPURITIES, CADMIUM
COMPUUNDS, GALLIUM C;JMPOUNDS, LEAD COMPOUNDS, ZINC
LOMPOUNDS, AIrTIMONY ALLOYS, INUIUM ALL.OY5,
ARSE-41ES, SULIURE5, TELLURROES, GERMANIUM@
bILICOi, INDEXLS (u)
IDENTIFIERS: bLMICUNUUCTuR JUNCTIONSo METAL OXIDE
SEMILONqDUCTORS, ION IMPLANrATIUN )

THIS 1S VOLUME I OF A T#VO-VULUME SET ON
DUPING1 OF SEMICONDUCTORS ANO SEMICONDUCTING
FILMS, WHICH HAb bELN PREPARED FROM THE DUC

CUL6.ECTIOiq FROM JANUARY 196.) TO FEBRUARY 1969,
ANiD IT CONTAINS Ii.4 LNCLA$SIFIE, ANIJ UNLIMITED
RLFLRENCEts. INDIVIDUAL LNTRIES ARE ARRANGED BY
AD NUMBER. COMPUTER GENERATED INDEXES OF
CORPONA RE AU THON-MONI TORING AGENCY,
PERSONAL AUTHOR, ANLJ TITLE ARE PROVIDED.
VOLUME Ill AD-8.3 000. vHICH SUPPLEMENTS THIS
VOLUME, IS A CUMULATIVE VOLUME, IT INCLUDES ALL
THE RLFERLNCeS FROM VOLUME Ig AS RELL AS THL 16'4
UINCLA551FIEU ANO 61MITEU DISTRIOTION ENTRIES$
1AUTHOR) (U)
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UNCLASSIFIED

UD REPORT BIBLIUGHAPHY 5EARCH CONTROL NO. /ZZZHr

AU-6J8 903 2U/4i

DLLAIVARE UNIV NLWARK DEPT OF PHYSICb

GNO*TH OF SINIGLE CRYSTAL PLATELETS OJF CADMIUM
SULF~IUEe (U)

iLSLRIPTIVE NOTE: MASTERIS THES15m

~.IJUN 6'# 9up VAN DEN BERiGOLODEWIJK I

UNCLA5S1FIEU) HEPOrHT

DESCRIPTORS; (OCADMIOJM SULFIOES. SIN(.LE CRYSTAL5S,
(*SINGLE CRYSTALbe *LI4YSTAL tRoATH),
CRYSTALLIZATION* SEMICONL)UCTORS, VAPOR PLATIN6,
TEMPCRATURE, I4YDNOuaEN COMPOUNDS*
MODLLS(SIMULATIONS~i THESE$ (U)
IlENTIFIEHS: CHEMICAL VAPOR UEPOSITIONs
FLATLLtTS (U)

SIN4aLL CRYSTAL PLATELETS OF CADMIUM SULFIDE
4Lk'L 6ROW14 oY EVAPORATION OF PURE CADMIUM SULFIDE
PU60ER IN A GAS STREAM ANLJ SUtI5EQUENT ClYSTALLIiATION
BY 4RADIJAL COOLING OF THE VAPOR PHASEP PARAMEFTERS
*MICH INFLUCNCE THE RATE QF GROWTH wERE DEFINED AND

VARLED IN vr:DER TO OPTIMIZE THE GRo4TH PROCESS,

FU~R FURTHER INVESTIGATION. THEORETICAL MODEL HAS
BEENi DEVELOPED oHICh MAKES IT PUSSIdLE TO CALCULATE
THE SUPERbATURATION IN THE bAS PHASe FOR THL
DIFFER~ENT GRUWI'h CONDITIONS AND WHICH RELATES THIS
SUPLRSATURATIQN WIlH THE HAUIT OF THE CRYSTALS.
THE RESULTS UF.THE MODEL ARE COMPARED *ITH THE
EXPLRZMLNTAL NE~iULT5# (AUTHOR) IU)
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UNCLA551FIED

QUC REPORT OIBLIUGHAPHY SEARCH CUNTROL NO. /ZZZHT

AU-6b88 90 2U/d 20/12
OLLAWARE UNIV NLWARK DEPT OF PHYSICi

DLSuRPTION OF OAYWEN ANU ITb LFfECTb ON THE

ELECTRICAL PHOPLRTILS OF LDS SINGLE CRYSTAL

PLATELETS. (U)

DLSCRIPTIVE NOTE: TECHNICAL REP'so
JUN 69 9UP SCHUbERtRUDULF I

RLPT. NO. TR-33

UNCLASSIFIEu NEPOHT

SUPPLEMLNTANY NOTE: 5PONSOREU IN PART By OFFICE OF

NAVAL RESEARCH, OASHINGTUNo us Cos AND
UEPANTMENT OF THL ARMY, ABLRUEEN PROVING GROUNDo

MO. UOCTJRAL THESIS.

DLSCRIPTORS; (OSLMICUNoUCTURbs SORPTION),
(OCAUMIUM bULFIDLSo LLECTRICAL PROPEijTIES,, dANO
TH&ORY OF hO.IDSo UXYGEN, PHUTOCUNDUCTIVITY,

SURFACE PRUPERTILS, CARRIERS(SEMICONUUCTORS)o

SINGLE CRYSTALSo MOOLLS(SIMULATIUNS1t
THESES (U)
IUENTjF|ERS: ULSURPTIONi ELECTRON TRAPS (U)

OAYUEN EFVECrS ON CUS SIN4LL CRYSTAL PLATELETS
ARE SHOAN TO MANIFEST THEmSELVES IN SEVLRAL WAYS ANU

ALLOW ONE TO UIVIUE THE CNYbTALb INTO TWO BASIC
CLAbS-S rHERMALLY STIMULATLD OSORPTION STUDIES@

NITH A SENSITIVE PARTIAL PRtSSURE ANALYZER IN ULTRA
HIQH VACUUM, $HOW THAT THLRL ARL SEVERAL LAYERS OF

MUNATOMIC OAYGEN ADSORBED ON THt CRYSTAL SURFACL FON
THE ASSUMPTION THAT THE RLAL SURFACE EQUALS THE

GEOMETRICAL SURFACE@ A 5ENSITiZATION AND

COMPENSATION MOUEL 1S SHOWN TO ACCOUNT wUANTITATIVELY
FUR THE ObSERVEW CHANGES IN PHOTOCONDUCTANCL AND

RISINU FERMI LEVEL UUE TO OxYGEN DESORPTION. IN
TH15 CASE SOME OF THE SURFACE STATES *HICH ORIGINALLY

CONTAINED ADSCRdEI OXYGEN ACT AS SENSITIZATION

CENTERS AFTER THE OAYGEN I5 DESURBEOo WHEREAS OTHERS

ACT AS CHARqL CUMPENSATION CENTERS. ON THE OTHER
HANU A MODEL 6HICH IS BASED ON THE ADSORBED OXY(mEN

CAU IN(s FAST SURFACL RECOMBINATION 15 SHOWN TO HE
INCAPAdLE Of ACCOUNTING FUR ThE RISING FERMI LEVEL.

(AUTHOR) (U)
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UNCLASS1FIEO

uOC REPONT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZHT

AU-69a 945 2U/ 2O/I1
PRINCETON UNIV N J UEPT OF LLECTRICAL ENGINLER|NG

THE INFLUENCE OF CHLHISURPTION UN ThE ELECTRONIC
PROPERTIE5 OF THIN SEMICONDUCTORS; OXYGEN
CHEM15ORPTION ON THE (11-20) SURFACE OF COS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTa,

JUN 69 169P 4OODMINiTHOMAS A. IMARK,
PETER t

REPTo NU, TR-Z
CUTRACT: NOUO1.67-A-Olbl-OUIq
PROJ: NR-05'192

UNCLASSIFIED REPORT

SUPPLEMNTANY NoT.: uOCTURAL THESIS.

DESCRIPTORS: (.SLHICUNDUCTURS, *LHEMISCRPTION)o
(OLAWMIUM 5ULFIDLS EL4ECTRIcAL PHOPENTIES), BAND

THEORY OF SOLIDS. UXYGENo SURFACE PROPERTIES,
CLLCTRICAL ZONDULTANCE, THESES (U)

A THEORETICAL 114VESTIGATION OF THE EFFECTS OF

CHE 1ISORPTIUN SuRFALE STATES ON THE EQUILIBRIUM

CUNjUCTIVITY OF THIN, o IDE mAND4AP SEMICONDUCTORS 15
PRESENTED. CRITERIA ARE ESTABLISHED FOR THE
DETECTION AND CHARACTERIZATION UF CHEMIONPTION BY
ELECTWICAL MEASUREMENTS ON THE ADSORBENT.
MEASUREMENTS oITH OAYGEN (ACCEPTOR ADSORBATE)
ON COS (N-TYPE ADbOWDENT) CUNFIRM THE
ESSENTIALS OF THE THEORY: (1) THERE I5
LITrLE OR NO CHAN4E IN THE ADSORBENT CONDUCTIVITY
U(VLESb THE (PRESSURL DEPENDENT) ADSURBATE SURFACE
STATE CONCENTRATION EXCEEUS THE ADSORBENT BULK
ELECTRON OENSITY PEN UNIT SURFACE AREA, AND THE DEPTH
OF THE SURFACE STATE BELO THE CONDUCTION BAND
EACEEoS THE SURFACE POTENTIAL NECESSARY TO COmPL.ETELY
DEPLETE THE ADSURbENT BULK. (2) SATISFACTION
OF THESE CONOITICoNS PRODUCE LARE CHANGES IN THE
ELECTRICAL PROPCRTILS OF THE ADSORBENT ON
CHEMIORPTION, IN BOTH THE MAGNITUDE OF THE
EQUILIBRIUM CONUUCTIVITY ANU IN ITS ACTIVATION
ENERGY@ A QUANTITATIVE STUDI OF THESE EFFECTS
YIELOS THt ENER4Y LEVEL OF THE ADSORBATE AND THE
PRESSURE UEPENDEN1 SURFACE STATL CONCENTRATION.
(AUTHOR) (U)
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UNCLA! $IF I ED

DOC REPOWT BIBLIOGRdAPHY sEARLH CONTROL NU, /ZZMT

A&J-689 U$7 2U/12
DELAWARE UNIV NEWARK DEPT OF PHYSIC.,

ELECTRON MOBILITY IN COS AT HIGH ELECTRIC
FIELDS. (U)

DLSCRIPTIVE NOTE: TEL.HNICAL REPT.,
MlAY 6o qp bOERoK9 As lbQGUSoKs

RLPT. No. TR-30
CONTRACT: 140NR-436(UO)

UNCLASSIFIEQ REPORT
AVAILAbILITY: PUB. IN TrIE PHYSI(.AL REVIE*, V176
NJ P099-YUol 15 DLC &8.

DLSCRIPTORS: (*CADMIUM SULFIUESs HALL EFFECT),
(OCARRIEHS(SLMICUNoUUTORS), MObILITY).
LLCTRONS, ELECTRIC FIELDS, LLECIRICAL
CONDUCTANCL, PHONONS (U)
IDENTIFIERS: ELECTNON MOBILITY, HOT ELECTRONS,

* LLLCTkUN PHONON INTEI(ACTIONS, HIGH FIELD DOMAINS,
NEGjATIVE DIFFEkREiTIAL C00uDCTIVITY (U)

THE HALL MOBILITY Of ELECTRUNS IN CiOS
PLATELETS HAS OLEN MEASuRLD AT 93U OEGREES K AS A
FUN6~TION OF THE ELECTRIC rItLO USINQ STATIONARY
CATHODE-AOJACENT nIGH-FIELD DOMAINS IN THE kANGL OF.
NEGATIVE DIFFER4NTIAL CONiUI.TIVITYo THE ELECTRON
NUBILITY IS ObSLRVEUi TO BL FIELO..INuEPENoENT UP To JO
Ky/CM. ABOVE 30 KV/1.M IT DECREAbES LINEARLY
WITHi THE FIELD FROM ITS Luw-FIELD VALUE OF AbOUT 62U
CM SWUAREU/V SE,.., TO ABOUT JIOU 4.M SWdUARED/V SEC
AT iU KV/CM, 11UILAlING SCATTERIN4 OF HOT ELECTRONS
WITm. oPTICAL PHONON~e (AUTHOR) (U)
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UNCLAS5IFIED

UDC REPONT dIBLIOGNAPHY SEARCH CUNTROL NO. /ZZZHT

AQ-6B9 059 20/12
DELAWARE UNIV NkWARK DEPT OF PHYSICS

cNIrICAL cONuITIONS FOR TRANSITIONS BETWEEN
STATIONARY AND NON.bTATIONAHY HIGH-FIELD DOMAINS
IN 5E.II-1NSULATURS* (U)

DOSLRIPTIVE NOTE: IECHNICAL KEPT.,

aEP 66 IdP DOEHLERRs I
R.PT. NO. Tft-27

CONTRACT: NONR-4336(UO)

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN PHYSILA STATUS SOLIDII
VJU P627-636 1968.

DLSCRIPTOkS: (*SfMICUNDUCTORS, ELECTHICAL
CONDUCTANCL), IOLANRIERS(SLMICONUUCTURSI.
TRANbPuRT PROPERTIES). BAND THEOXY OF SOLIDSt
NEcOmBINATION REACTIONSt PERTURBATiOii THEORY,
LLCTRIC FIELOS. CADMIUM SULFIDE$* GERMANIUMo

STABILITY fUl
IDENTIFIERS: HIGH FIELD UOMAINSt CARKILR
kECUBINATION, NEGATIVE IFFtRENTIAL CONDUCTIVITY (U)

AN ANALYSIS OF A FLUCTUATION IN THE NEIGHBONHOOU OF
SIN4ULAR POINTS OF THE POISSON AND TRANSPORT
EWUATIONS FOR A SEMI-INSULATOR WITH NEGATIVE
DIFFERENTIAL CONDUCTIVITY DUE To FIELD ENHANCED
RECOUMINATION YIELD A CRITERION FOR THE TRANSITIONS

BETWEEN STATIONARY AND NON-STATIONARY HIGH-FIELD
DOMAINS. CRITICAL VULTA6ES (DOMAIN LENGTHS)
AND CURRENT OSCILLATION FREWUENCIES ARE GIVEN FOR
DIFFERENT SATURATION CURRLNTS AND AGREE AEL6 WITH
EAPERIHENTAL REiULTS REPORTED FOR FIELo-QUENCHED

CuSe IT HAS dEEN SHVVN THAT, WITH INCNEASINrz
APPLIED VOLTAGE. ALTERNATINb REG.IME OF STATIONARY
AND NON-STATIONARY 5OLUTIUNS EXIST FOR THE MODEL
DISCUSSED, IN AuREEMENT WITH RECENTLY REPORTED
EAPERIMENTAL INDICATIONSe (AUTHOR) (U)
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U NC I.A bS II 'SE

UL)L RE.POT BIB~LIOGRAPHY SEAR CH CONTROL NO. /LZZI41

AUw6Sy U6U 20hZ2
DE.LAAARL UNIV Nl *ARK DEPT OF PMYSICb

StMICUNDULTIVITY OF* COS AS A FUN4CTION OF S-VAPON
PNEI)SWRE UNNG HLAT TRLATmLNT oET*LEN bag DEGRLES

AND) 7U0 DLGIHELS C. (u)

DLSCRIPTIvE NOTE: TEL.HNICAL HEPT.,

aJAN 69 lup dOERKs Me ;NALESNIKFd.

RL~PT, NO. TFI-3s

UNCLAhSIFIEV REPORT
AVAILABILITY: PUB. IN MAT. MES. BULL.. V4(

PIS.J-16U. 1969.
SUPPLLMLNTANY NoTt.: bPoNbONEU IN PART by OFFICE UF

NAVAL RESEARCH, hAAbNNGTUNl W. C*9 AoERDEEN
PRUVING. 4RUUND, MD., AND NATIONAL AERONAUTICS AND

bPACLr ADMINISTRATION, GftEENBELIt, MD. GODPARD
IPACL FLIGHT CL.NTEN. REVISION OF REPT. DATED 6

DLSCRJI'lOi(S (.5~MICUNDUCTORq5t *CRYSTAL LATTICE
LdEFECTs), .OCADMIUM bULFIDL5, ELECTRICAL
(ONDUCTANCL), HAND THEORY OF SOLIDS, HEAT

IR.AIMLNTo HI4H-TEMPLRATURt xESEARCHj VAPOR

PdRLS5UNE, SULFUR lUl

IDENTIFIERS: ORDER DISORDER TRANSFORMATION$ (U)

THE DANK CONDucriviTY OF C05 AS A FUNCTION OF

THE SULFUR VAPOR4 PRLSSUmE IS INVESTIGATLO DURING HEAT
TREATmEi4T IN' A TEMPLRATUR. MANGE $00 DEGREES < T <

70U (jE4RL.ES Le. THE RESULTS ARE EXPLAINED BY
THERMODYNAMIC DISURUER AND A cOWRICN
NONSToICHIOHETRIC EwiULIBRIUM BELOW 526 DEGREES C.

SCHUITTKY*AANER UISURDER MOST PMObAdLY IS

DomINANT ABUVL b2b DEGREE5 Ce (AUTHOR) (U)
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UNCLAbSIFIED

OUC REPORT BI8IUGHAPHY SEARCH CONTROL NO* ILZZHT

AU-691 Y6 2U/12
OHIO STATL UNIV COLUMBUS

DIFFUSIUN OF HARE EARTH INTO Il-Vt COMPOUNDS*
(U)

69 7P 4IRTOND* Go ;ANDERSUNM.

CONTRACT: DAHCO4-67-C-O'3
PHOj: DA-2-O-O6110-d-31-E
MUNITuR; AMOU 68zblI-E

UNCLASSIFIEC NEPONT
AVAILABILITY: PUB. IN THANSACTIUNS UF THE
METALLURGICAL SOCIETY OF AIME, V245 P46b-'4q6 MAN
69.

DLSCRIPTORS; (SLMICUNDUCTURS. LUMINESCLNCE),
(*MARE EARTH ELEMENTb, DIFFUSIONJt CADMIUM
bULFILbS, iINC CUMPOUNDSo bELENIuE59 SINbaLL
CRYSTALS. LI,4E SPECTRUM (U)

IUENTIFIERS; ZINC SELENIUES, EMISSION SPLCTRA,PHOTULMoINLSCENCL tU)

THE PmOTOLUMINEbCLNCE OF VRs ND, MO, E v
TM, AND Ya IN COS. AND MO, tR, TMe AND
Yb IN ZNSL HAS sELN OBSRVEU FROM CRYSTALS
PREPANEO bY DIFFUSION USING RARL EARTH METALS AND AN
AEXCES CHALCOGEN PRESSURE* FOR A GIVE14
TEMPEHATUkE, TIME, AND CHALcOGEiq PRESSURE THE
SPECTRAL CHARACTERISTICS AEkE VLRY REPRODUCIBLE FROM
RUN TO RUN, AND THE EMISSION INTENSITY FOR NO,
EN, AND Yo IN CJS WAS AS HIcgH ON HIGHER THAN
THE BLST VAPOR PHASE DOPEw cRYSTALS WE HAVE GROWN,
FOR A FEW RARE EARTHS IT AAb FOUND THAT iRTAINI CONUITIUNS OF DIFFUSION TLNU TO YIELD OPTIMUM RARE
EARTH EMISSION INTENSITY WITH RESPECT To THE
BACKGROUNO LATTICL EMISSIUNs PHUTOLUMINESCENCE
MEASUNEMENT5 OF Ya IN COS AS A FUNCTION OF
OtPTH GAV. A PROFALL *HICH *AS NEITHER A GAUSSIAN
NUR COMPLEMENTARY ERROR FUNCTION* PART OF THE
PROFILE APPEARS TO ARISE FROM A FAST COMPONENT OF THE
DIFFUSION AND THE OTHER PART FROM A SLOW DIFFUSING
CUMPONENTo AT 960C AND 33 ATM S PRESSURE, A
COMPLIMENTARY ERROR FUNCTION APPROXIMATION OF THE
SLO* DIFFUSING COMPUNENT 4AVE A DIFFUSION COEFFICIENT
OF U a 1*. A 10 TO THE -9TH POWLR SW CM PER SEC*
(AUTHOR) (U)
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U NC LASS IFIEDI

UU NEPOkcT BIBLIOGRAPHY SEAR(.H CONTROL NO. / ZZHT

AU-69d 14' $6
LOCK~HEED MISSILLS A1ND SI'ALE CU PALO ALTO CALIF LOCKHEED
RLSt.ARCH LAU

ELECTRONIC STHUCTURL ANU UPTICAL SPLCTRUM OF
SLMI CONUCTOHRs (LI

DLSCRIPTIVE NuTLU FINAL NEPT. I MAY 66-IS MAY 69'
MAY 69 8416P .ERMANFAANK iKORTUMRICHARO

Le ;OkTLNudUNRaERIRENE Bo ;VAN DYKEoJOMN Pe

CUNTRACT: F336IS-67-C-1793
PROQJ; AF-7bdh
MUNITLIR: ARL 69-LU8OQ

UNCLASSIFIED liEPORT

DLSCRIPTORS: (eSL.MICUNDLICTURb, *tANo THEORY OF
)OiLUSj, OPTICAL PROP'ERTIES, CRcYSTAL STRUCTURE,
I'MUTUELECTR(IC LFFLCTo METALLUIDS, GENMANIUM,
blLILON, TIN. CA1)MIUM 5UV.FIDLS, GALLIUM
AR5EPIILES, INL2IUM ANTIMONIOESt SILICON CARBIDES,
ih4 SULFIOE5* ALUMINUM COMPOUNDS, BORON
LOMPUUNDS, LEAD COMPUUNDh, MAGNEsIUM COMPOUNUS,
ANTIMONY ALLOYS, ARSLNIDES, PHUSPHIDES,
IULFIDLS, SELENIUES, TELLUNIuES (U)

IUNTIFIERS; OPO(OTMOGONALIZEU PLANE RAVEI,
URTHUGUNALIZL) PLANE *AVE fU)

DURINia TM~. PAST FLW YEARS WL HAVE INVESTIGATED THE
ELECTRONIC ENER4.Y SAND 5THUr.TURL ANLI RELATED OPTICAL
PP T1E$ OF OVER bO CRYSTALLINE soLIDS, INCLUDING
THE DIAMONO-TYPL. CRYSTALSI L.LbIC ANU HEXA40ONAL
SIC; $EVERAL. III-wo II1V1, AN1) I-VIZ
COMPOUNDS HAVINGa THE SPHALERITE OR .URTZITE
STRUCTURE; A NUMBER OF IV-VI, !I-Vis AND I-
VII CuMPOUNUS HAVIN4 THE. ROCK-SALT STRUCTURE, SUME
ANTI-FLUORITE-TYPE ZI-IV COMPOUNDS) AND A FEW
SULID KARL 4jA$Eb; AMONG OTHERS. DURING THIS
PERIOD, A LARGE NUMbER OF PAPERS WERE PUBLISHED
DL.ALING WITH VARIOU5 ASPECTS OF THE MORK, AS THESE
PAP~kb HAVE APPLAREU IN WIDELY tSCATTENEP SCIENTIFIC
JUUR(NALS, CUNFEHENCt PROCLEING!), AND BOOKS, WE
THOOcp1T IT "iOULU SERVE A USEFUL PURPOSE TO BRIN4d ALL
OF THLM TUGLTHEH UNDER UNE cOvLN, AND HAVE THIS
CQL6ECTION hERVL AS THE MAIN BODY OF THIS FINAL
RLPORT. ALSO INLLUDLD IN THIS FINAL REPORT
AREj TiO EARLIER VAPLRS vvRITTEN IN IV6U AND 19641.
WHI1CH FORM THE JAS)I OF OUR ORTHOGONALIZED PLANL WEAVE
(UP141 EN~ERGY bAiNO CALCULATIUNS. (AUTHOR) (U)
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UNCLASSIFILED

LJD. RtEPORT dI8LIUGHAPHY SEARCH CONTR~OL "Us /iZZHT

'FAU-693 154I 2U/12
HJGeIEi IIEbEARCH LAO5o MALIdU CALIF

I SELLCTIVE D0PIN4 OF PIEZOELLLCTRtIC CRYSTALS dY JUN
I HPLANTAT ICN. (U)

DO.SCRIPTIVE NOTE: SEMIANNUAL REPT. I JAN-30 JUN 69s
AUG, 69 54$P SHIFININo.. As ;zANIOoKo

Re ;JANWAsD. Me bJONES.,~. Re ;MARSmD.

CUNTRACTI NOUU46yC-0171

UNCLASSIFILO KEpOI(T

DLSCRIPTONS; (*PIEZOL.LEC" CRY5TALS, JUNF MOMIIARoMLNT)s 44OSEMIL.OND,-..1S, UOPINGIf
LCTRICAL CONQUCTANCE, U%. -ASONIC RADIATIONo HALL
t.FFEcT, CAUMIUM $ULFIDES, ZINC COMPOUNgS,
OX IDES IU)
IE'wTiFILRS; 9IOW IMPLANTATION, PIEZOELECTRICI b EMICOliDUCTORS, ZINC OxIDES (U)

r THE FEASIbILITY OI CREATING N-TYPE CONDUCTING
REGIONS IN PIEZOELECTRIC CRYSTALS BY ION IMPLANTATION

IS dEING INVESTIGATLD. LXPERImENTAL STUUiIES HAVE
BLi PERFORMED) OITH CRYSTALS OF COS AND ZNOv
AND DOPANT IONS OF he B, F, Alt CIO ANDI~ I GA. TO DATE. oOTH ZNO AND CUS HAVE dEEN
OPED BY ION IMPLANTATION. THE OEST SUCCESS HAS
OLEN ACHIEVED) WITH HYDROGEN IN LNO IMPLANTED ATI ROOM TEMPERATURE, IN OHICM AN N-TYPE C014DUCTION 1000
TIMES STRUNGER THAN THE UNIMPLANTED PORTION WAS
ATTAINED. IMPLANTATIONS OF~ do Al, GA, Fe
A14D Cl IN COS HAVE 1PRODUCED VARYING LESbER
DEGREES N-TYPE CONDWCTIVITY, WITH Al THlL BESTP
RAN6aE-ENERGY CALCuLATIONS HAVE dEEN PERFORMe.O FOR
ThE IUN-SUBSTRATE CUMBNATIONS OF INTEREST* A
THEURETICAL INViLSTI(.AT!ON OF A PIEZOELECTRIC SURFACE
WAVE PROPAGATION IN THE PRESENCL OF AN ION-IMPLANTEU
LAYER IN A PIEZOELECTRIC CRYSTAL SUdSTRATE WITH' THE
ObJECTIVE OF APPLICATION TO AMPLIFICATION HAS
RESULTED IN A COMPUTER PROGRAM *HICH OSLL aL RUN IN
THE SL.CUNU PENIOD Of THE PROGRAM* (AUTHOR) (u)
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UNCLA551IED

UDC REPORT U18610GH*PHY SEARCH CUNTRO. No. /ZZZHT

AU-694 68d 2U/12IZ/
TLXAS UNIV AUSTIN ELECTRONICS RL.SEARCH CENTL.R

U5, OF 5UPEHCONUU(.TINGj CAVITIES TO RESOLVE CARRIER
TNAPPIN~a LFFECT5 IN CDS, (U)

69 IJp HAkTvbgIitLLIAM He IHIND5,

JAMLS Js I

CUN TRACT: AF-AFUZR-766-67
PROJ: AF-'47si
MUNIT!JR: AFOSR 69-,45Z8TR

U14CLASS IF IEU HEPONT
AVAILABILITY: Pubs. IN JNL* OjF APPLIt.D PHYSICS,
V40 Ni* P2U2U-2047 APR 61s

OLSCRIPTONS: (oCADM1IUM SULFIuESp HIAND THEORY OF
bOLIUS~i 19CARIERSl(bEM1COgwOUCTORS), LIFL

EXPEC.TANCY), PHOTOCONDUCTIVITY, CRYSTAL LATTICE
UEFEc.T51 OIELECT1KIC PoPERTt.S, ')UPENCONujUCTORS#
CRY04ENICS t UI
IUENTIFIERS; PH.OTUuI.LLECTRIC EFFLCTS. ELECTRON
TRAPS, HOLL TRAP ,, CARRILR RCCOMaINATION,

5UPE,(CONUUCTINJ CAVITIES (U)

THE EACLLLENr FREWULNCY STABILITY ANU CRYIOGENICI
EiqviRoNMEiqT OF A SUPERCONoucTiNti RESONANT CAVITY
PIMQVIUE5 A SLN51TIVL ME!HQD FUR OBSERVING TRAP-
FILLING IN~ CUS ANU SIM1LAR IATERIALSO WHEN
USEu *ITH THERMALLY STIMULATEu CONDUCTIVITY AND DC

PMOTCONUCTITYIT IS P05SIBLE TO SOLVE FOR TA
ENENGY, CAPTURE CNOSS SLCTIQNl UENSITY OF TRAP

I. STATEwe A'N0 FkEL-t.AHRIE( LIFETIME@ THE TECHNIQUL
15 THlAT UbE. BY AkNuJT, HAHTaIli, AND STONE To
OOSLRVE OP~TICALLY INDUCED CHANGLS IN THlE COMPLEX
DIELECTRIC CON57AiqT dy jNt.RTIA FORCES ON FREE

* CARRILRS IN $1 ANLJ uTHER INUIFL(ETGAP
SLrIICUNUUCTJRS* (AUTHOR) (w)
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ft UNCLASSIjFILED
UO. REPONT BIBLIOGNAPHY SEARCH CONTROL NO. /ZZZHT

AU'694 b93 IU/I 22/2

MASSACHUSLTTS INST OF TECH LEX114GTON LINCOLN LAB

PLRFOAMANCE OF CAUMIUM SULFIDE THIN FILM 5 OLAR CELLb
IN A SPACE kNVINONMLNT. (U)

DSCRIPTIVE NOTE; JOURNAL ARTICLLo
UL 66 4P 5TAN6EYALAN G. I

RLPT. NO. JA-3359

CUNTRACT; AF IY(626)-5|67
M VNITUR Eh.D THR-9-196

UNCLA551FIEU REPORT
AVAILABILITY; PUB@ IN PROCELDIN45 OF THE INSTITUTE
OF LLECTRICAL AND ELECTRONICS ENGINEERS, V57 N4 P691-

694 APR 6Y9
SUPPLEMENTAHY NOTE: NEV!51ON OF REPORT DATED 30 OCT
boo

DLSCRIPTORS: (OSATLLLITES(ARTIFILIALI. SOLAR

PANELS), (*CADMIUM SULFIDES, SOLAR CEL6S),

(*50LAR CELLSo RLLIA6ILITY(ELEcTRONICS))e
FILMS, SPACE ENVIRONMENTAL CUNDITIONS, THERMAL
5TABILITY, ELECTRICAL PROPERTIES. DEuRADATION (U)
IUENTIFIERS: OCAJMIUM SULFIDL SOLAR CELLS,
&VALUATION (U)

CADMIUM SULFIDE THIN FILM SLLAR CELLS HAVE bEEN
SUBJECTED TO EXTENDLD THENMAL CYCLING TESTS IN VACUUM
TO bIMULATE THE CUNOITIUNS OF Aiq EARTH ORBITING
SATELLITE. *HEN CYCLED UNUEH LOAD. THE SOLAR CELLS
EXHIBIT A SLOW LOSS OF OUTPUT. SEVERAL POSSIBLE
CAU-S OF THIS LObS ARE SuGuEsTLDs (AUTHOR) (U)

I
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U 4 CLAb~SI F IEO
DOC NEPONT 81861UGHAPHY 5EARcH CuNTROL N09 /LZZHT

ALI-69b 104 2U/12
ALRUSPACE Rk.SLANCH L.ABS WN~I,.HT-IATTRSON AFd OHIO

EMIbSAON FROM EACITLD TtRMINAL STATLS OF UOUND
EXCITUN CuMPLEXLSs IU)

AU(m 69 lt~p HEYNOULStDo ce
RL.PT, NO#) ARL-69-012!;
PROJ: AF-7885
TASK: 788SL'O

UNCLASSIFlEU HEP08iT
AVAILABILITY: Pu13. IN E4ECTRONI(. STNUCTURES IN
SOLIDS, PIIU-121 19b9,

OLSCLRIPTONS; C.SkMICUNDUcTuR )l BAND THEORY OF
bOLIuSi. (OCAOMIUM SULFILDES, EXCITUNb),
(OCAU.MIUM SELANIUEbe EXC1TONb)@ LINE SPECTRUM,
LELMAN EFFc.CTo CXYUGLNICht ImPuR1TIE.' (u)

IL)EiTIFIEiRS: EmlI SlOii SPECTRA (u)

EMI.'iION FROMl THE EACITr.0 Tc.RMINAL t)TATLS OF BOUND)
EAClruN-DUNUR CQMILLAS HAS BEEN OBjEI(VLD IN CD$
AND COSE CRYSTALSo )TuDM4~i TiiEbE OPTICAL
TRANSITIONS ALLU*b O.NE TO Dfr.TERMINE THE ONOR
IONIZATION tNERC4ILSv TH LLLCTRUN EFFECTIVE MASSES AS
WLLL AS THE ELELTKO14 G-VALULS lIN THL.SE MATERIALS.

GUOw THL.OHETICAL FIT TO TriE EAPERIMENTAL UATA WAS
ObTAINEW, Ub.ING THE EFFECTIvE -MASS APPRUxIMATIONs
EMISSION FROM THE~ ExCITE TLRMINAL bTATk.S OF BOUND
EXCITON-ACCLPTON LOMPLEAES HAS NOT YET BEEN OBSLRVED
114 THLSE riiATERIALbs THER~E 1:, NO BASIC RLASON WHY
SUCH' TRAN5ITIUN.I :iHUULD NuT OCCuR. sTUDYING
TmAI4sITIONs UF THIS TYPL VvOvLU ALLO,i ONE To OBTAIN
FUiAmENTAL IwFURMATION CUNCEIRNING THL ACCEPTOR
I1PURITIE5 IN THESE MATERIALS- (AUTHOR) (u)
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UN CLASSIFIED

UOC HEPORT dIBLIUGHAPHY SEARLH CONTROL NO. /LZZHT

AW-695 110 2U/12

ALROSPACE RESEARCH LABS RHIHT-'ATTtRSON AFb OHIO

SOLID SOLUTIONS OF LADMIUM SULFIDE-CADMIUM

5ELENIDE FILMS: PREPARATIUN AND DETERMINATION BY X-

RAY FIUORLSCENCL METHOD, (U)

JU. 6v 214P CHANIFRANK L. ;CARPENTERo

JAMES To I

RLPT. NO. ARL-69-O1II
PROJ: AF-7U23

TASK: 7023UO

UNCLA5SIFIEU REPORT

AVAILABILITY: PuB. IN ADVANCES IN X-RAY

ANALYSIS, VIZ Pt81-.OO 1919.

OLSCRIPTORS: (oCADMIUM SELENIDLS, FILMS),

(*LAOMIUM 5ULFIOtSo FILM1s, THICKNESS, SOLID

bOLUTIONbs X-RAY SPECTROSCOPY, FLUORLSCEiiCE0

UEPO. ITION (U)

IUENTIFIERSI *X-RAY FLUORESCENCE ANALYSIS (U)

SOLID SOLUTIONS OF CADMIUM SULFIDE AND CADMIUM

SELENIDE PREPARED BY SEVERAL METHODS AT TEMPERATURE

IN EXCESS OF IOUO. IN INERT ATMOSPHERE ARE

DESCRIBED. THE LOMPUSITIONS OF THESE SOLIU

SOLUTIONS VARIED tvIUELYs RAiiGINb FROM PURE CADMIUM

SULFIDE TO PURE CADMIUM SLLENIDE. FILMS OF SOLIU

SOLUTIONS HAVE dEEN SUCCESSFULLY PREPARED BY THL

VACUUM DEPOSITION ON VARIOUS SUBSTRATES USING A

PROLEUURE PREVIOUSLY REPORTED. CONDITIONS FOR THE

DLPOSITIONS HAV. 6EtN INVESTIGATED TO PREVENT

NOTICEABLE ALTERATION OF THL COMPOSITION OF THE SOLID

SOLUTION UURING VACUUM UEPOSITIUN& FILMS OF

VARIOUS THICKNESSLS HAVE dEEN PREPARED TO DATE.

PROCEDURE$ HAVE BLEN ESTAdLISHEO FOR THE

DETERMINATION OF bOTH CUMPOSITIUN AND FILM THICKNESS

BASED ON FLUORE.CLN4.E INTLNSITY DATA. THERE IS A

RELATIONSHIP dET.VEEN THE FLUOREbCENCE INTENSITY AND

APPLARANC6 #HEN DEPOSITED FILMS ARE NOT OF THE SAME

THICKNESS. CORR.LATION OF THESE PHENOMENA *ILL bE

DLMUNSTRATEUt (AUTHOR) (U)
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UNCL ASS I! IED

D uiC REPORT b1IL)GNAPHY SEARCH CoNTRUL NO./ZLH

AD-695 231 2U/13
4 PENNSYLVANIA UNIV PHILAUELPH1JA LAo FOR RESEARCH ON THE

STRUJCTURE OF MATTLR

EACITLJN-ENHANCEU HAMAN $CATTENING BY OPTICAL
PHON4ONS, I(U

aEF 6b dP IPINCZUKo.o IUSHIUDA95o I
OUHSTLINoto liMILLbpW* Ls

CONTRACT: UA-] I-124-ARO (U)-2J9

MLJNITuR: ANOU 88:1-

UNCLASSIF IEU 'KEPOHT

AVAILAUILITY: PuB. IN PHY51LAL NEVILN LLTTERS,
V22 Na P3'4B-352v 2'I FEB 6ye

SUPP'LEMENTARY NoTt.: PREPARLD lIN COOPERATION WITH
CALIFORNIA UNIV., IRVINE. Ut'Te OF~ PuY5CS,
4JRANT AF-AFOSR-'I'IbbS.

DLSCRIPTIIS. (*Sc.MICUNDUJCTuRb, BAND THEORY OF
5OLIUJSI. (SRAMAN 5FPELTROSCOPYI EACIToNS)o
LAUMIUM -SULFIOtS, INuIUM ANTIMONIQES,
tLLCTNOOPTICS, PHONONS (U)
IUENTIFIERS; POLARITUNS (U)

TrIE THEORY OF EACITU14-ENHANCEU RAMAN SCATTERING

I~a FORMUL.ATED IN IEHMS OF THE SCATTERING OF
POLARITUNb dY OPTICAL PHONONS VIA THE EACITON PART OF
THlE CQUPLLO MUOLS* THE EXPRLSSION FUR THE EXCITUN
CONTRIBUTION TO TmiE SCArTLRING TENSOR 15 jiIVEN,
*ITrdIN A CONSTAiiT FACTOk, IN TEMMS OF THE SAME
PARAMETLR5 THAT ULTL.RmINE THE EACITUN CONTRIBUTION TO
THE FREWUENCY-OLPLNLIENT DIELECTRIC CONSTANT. THL
THEORY AL:SO PROvIuE5 A NEv. MECHANISM FOR THk. EXCITON
CUNTRIBuTiON- TO THE ELECTRO-OPTIC EFFECT&
(AUTHOR)I (UJ)
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UNCLA5SFIEU

Woc HEPORT BIBLIOGRAPHY bEARLH CONTHOL NOe /LZZHT

AU-69i U23 2U/2
Pk|,4CLTON UNIV N J UEPT OF ELECTRICAL ENGINEERING

SURFACE CUNUUCTION IN CUS. IU)

DQSCRIPTIVE NOTE: TECHNICAL HEPT. NO. 39 MAR-AUG 69,
SEP 69 97P dAKEXRObER to IMARKPETLR

CUNrHACT: NOU14-67-A-OI1I
PHOJ: NH-OI-492

UNCLA5SIFIEU HEPORT

DLSCRIPTORS: (0SEMICUNDUCTURbs SURFACE
PROPRTIES)o (OCADMIUM SULF'ILESo ELECTNICAL
CONDUCTANCLE) BAND THEORY OF SOLIDS, ELECTRIC
CURRENTSo HALL EIFECro SEEuE:K EFFECT, UOPIN4#
TH SL5 (U)

IUENTIFIERS: *SUNFACE RES15TIVITY (U)

USING FOUR TERMINAL CURRENT VOLTAGE MEASUREMENTS
THE AUTHORS ESTABLISHED THAT FOR THIN CRYSTALS OF
HIGH RESISTIVITY CO5 ALL THE DARK CURRENT FLOWS
IN A THIN LAYER NEAR THE SURFACE@ IT IS ESTIMATED
THAT THE dULK RESISTIVITY 15 AT LEAWT 100 TIMES
HIGHER THAN THE SURFACE RESISTIVITY* THIS NATURAL
SANUNICH STRUCTURE (TWO CONUUCTION LAYERS SEPARATED
BY AN INSULATIN4 LAYER) PkOuUCEb SEVERAL
INTLRESTING EFFECTS INC6UDING A SELF-FIELD EFFECT
*HICH CAUSES A $THONG CURNENT SATURATION SIMILAR TO
THAT SEEN BUT NUT EAPLAINLD BY dUdE AND BARTON.

AFTER ESTABLISHINu THAT A SURFACE CONDUCTIVITYIXISTED, HALL AND THERMUELECTRIC POWER MEASUREMENTS
W.E MAWE TO oETERMINE THE rRANbPORT PROPERTIES OF
THE SURFACE LAYLR* FROM THtSE MEASUREMENTS !T RAS
NOT POSSIBLE TO OLTLRMINE WmETHER THE SURFACE
CUNUUCTION 4AS UUL !0 A 8Nr CONDUCTION BAND CAUSED
BY NiONUNIFORM DUPIN.o BANUivG OF SURFACE IMPURITIES,
OR bANDING OF INTRINSIC SURFACE STATES#
EAAIINATION OF THf. LITERATURE ON THE CHEMICAL
PH(jERTIE5 OF CH YTALLINE COS INDICATED THAT EVLN
AT ROOM TEMPERATURE THE SURFACE MAY REACT WIT'H UXYGEN
ESPECIALLY IN THE PKFSENCL OF BANDGAP ILLUMINATIrN
AND MOISTURE* BASED ON THE CHEMICAL PROPERTIES OF
CD SURFACES A UENERAL MOuEL IS PROPOSED TO
EAPLAIN SOME OF THE ELECTRONIC PROPERTIES OF COS$
(AUTHOR) IU)
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UNCLAbSIFIED

UDC HEPCHT 81OLIOGi(APHY 5EAR(.H CuNTROL NO* /ZZZHT

AU-691 U02 2LI/12 0
OLLAWOARE UNIV Nt.AARK DEP~T OF PHYSICS

EFFLCTIVE WORK FJNCTION Oi. METAL CONTACTS TO
VACUiUM-CLLAVL, PH~UTUCONUUCTIN4 CDS, FOR HIGH
PHD T0CUMR.NT~s (U)

OLSCI4IPTIVE NuTL: TECHNICAL NEPT@,

w'OV 6V IMP 5TIRNeRILHARU Jo IBOER,
KARL Vos

RLPT9 NO. TR-213
CUNTRACT: NONH-S436(UO)

U14CLAShIFILU eMEPORT

SUPPLLMLNTARY NUTL: 1PRESENTEL AT THE AMERICAN
PHYSICAL SOCIETY IN MIAMI UEACH, FLA# NOV 68.

OLSci4PTOtR5; (*CADMIUM SULFIL)ES, NEGATIVE RE5ISTANCE

~INcuITS), (oLi.E.THIC TERMINAL$# OVORK
FUNCTIJNS), LECTROJN DENSITY,
LAIIRILRS(SEMICONUUCTURtS)s a IUTUONUUCTIVITY*
L0,-TEmPLRATUNE HE5EARCH EU)
IUENTIFIERS: NEGATIVL DIFFL.RLNTIAL CONDUCTIVITY,
METAL ,sEHICONOUCTUR( LONTACTS, ELLCTRIC CUNTACT5p
HIl.H FIELD DOMlAIN'S EU)

STATIONARY CATHODL.-ADJACENT HIGII.FILLD DOMAINS

0 MICH OCCUR IN A (ANGE OF NEGATIVE 
DIFFERENTIAL

DENSITY AT THE CATHODE FOR VARIOUS METALS DEPOSITED
ON VACUUM-CLEAVLD PrOTOCONDUCTING CQSs
MLASUNEMENTS *EXE TAKEN IN dANDI4AP LIGHT AT VARIOUS
INTENSITIES AND AY TEMPERATURES RANGING FROM 15b TO
300 DEGREES K, THLS. CRYSTALS (UOPEO WITH AO
AND AL) CONSISTENTLY HAVE GAINS GREATER THAN 10
EvEii vITH METAL CONTACTS OF AU OR PT. THE
ANALYSIS bHO*5 THAT THE 'EFFECTIVE dARRIER HEIGHTS'
AXE E !SENTIALLY INDEPENOENT OF TE~E MIETAL WORK
FUNCTION, ARE DLPENLOENT Ori THE LIGHT INTENSITY AND
TEmPERATUkE, ANv ARE GEiqERALLY LOOER IN MAGNITUuE BY
AdOUT '$05 AS COMPARLD TO VALUES OBTAINED FROM
PHOTORESPUNbE ML.AbNEmENqTs ON COS WITH NEGLIGIBLE
PI1OTOCURRL.NTs (AUTHUR) (U)
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UNCLA5SIFLDE

oDL REPONT BIBLIOGRAPHY 5EARCH CUNTRUL NO. /ZZIHT

AU-697 237 2U/12 9/1

CA.IFuRNIA UNIV BLRKELEY LLLCTRUNICS RE'EARCH LAB

EACITATION ANU UETECTION OF SURFACE ELASTIC WAVES 1.-

PILLOELECTRIC CHYSTALS, (U)

69 IP JOSHIo5. Go IWHITERo Me

CUNTRACT: QA-AROID)-.8-I94-GIO57

MONITOR; ANOD 571b:5-E

UNCLASSIFIEU REPORT

AVAILABILITY: PUB. IN JNL, uF THE ACOUSTICAL

SUCILTY OF APILRICA, V46 NI (PART I) P17-21 JUL
69.

DLSCRIPTONS: (*PIEZOLLECTRIC CHYbTALSo MECHANICAL

WAVES)% (*MECHANICAL *AVLSo LXCTATIONl

PIEZOELECTRIC TRANSDUCERSo SINGLL CRYSTALS,
CADMIUM SULFI)ESs WUARTZm LLASTILITYo ELECTRIC
FIELUSo SEMICONDUCTONS, uETEcTION, THESES (U)

IUENTIFIERS: PIELOLL4CTRIC SMICQNDUCTOR5 (U)

THE AMPLITU)E OF THL SURFACE ELASTIC WAVE PRODUCED
BY THL APPLICATION UF AN ALTERNATIN4 VOLTAGE TO AN

aTELRuI4ITAL ARXANGEMENT UF ELECTRODES ON THE SURFACE

OF A PIEZuELECTRIC MEDIUM IS DETERMINED. THE
ELtcTNIC FIELD PRODUCED BY THE $URFACE ELECTRODES I I

CALCULATED SUbJLCT TO THE ASSUMPTION THAT THE
PIEZOLLECTRIC COUPLING OF THE MATERIAL CAN BE
NLGLECTEO, THIS ELECTRIC FtELD ACTS AS THE FORCING

TERM FOR THL INHOMO4ENEOUS LLASTIC tUATION, WHICH IS

THEN 5OLVtO TO OBTAIN THE AMPLITUDE OF THE SURFACE

RAVE UENERATED dY THE TRANSuUCER. A RECIPROCAL
RELATLONSHIP BETWEEN THE EXCITATION AND DETECTIUN

PROdLEMS IS USEU TO OBTA|i THE PO*Ek EXTRACTED FROM

THE SURFACE OAV UY AN INTENDIGITAL ARRANGEMENT OF
SURFACE ELECTROOEbo MEASUREMENT5 MADE ON SINGLE

CRYSTALS OF W UANTL AND CAUMIUM SULFIDE ARE FOUNU TO

B IN GOOU AGRELMENr *ITH THEORETICAL PREDICTIONS*
THE MAAIMUM VALUE OF rHE PRODUCT (EFFICIENCY X

FRACTIONAL UANDOITHI FOR A SURFACE-WAVE TRANSDUCER
lb CALCULATED* FOR AN INTERulGITAL bURFACE-*AVE

TRANSUUCER ON THE BASAL PLANE OF CD5o THE MAXIMUM

VALUE OF THIS PRODUCT IS FOUND TO BL OoU-8o IT I5

SHO*N THAT ONE CAN LONNECT LINEAR PAIRS OF SURFACE

ELECTRODES IN AN APPROPRIATL BINARY CODE 50 AS TO

OUTAIN H14H EFFICIENCY AND LARGE BANDWIDTH

TRANSDUCERS, (AUTHOR) (U)
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U NC L AS I51F I ED

UDC REPORT OIBLIOGNAPHY SEARCH CONTROL NO, /ZZZHT

A0.~gd 34 2U/12
HUGHES5 AIRCRAFT CU CWLVk.R CITY CALIF ELECTRONIC PROPERTIES
INFORMATIUN CENTER

11-VI SLMICONQUCTIN4 COMPUJNDS UATA TAOLESo (U)

OCT 69 166P NEUBt.R6iEmMETAI
RLPT, Nos LPIC-5-11
CODNTRACT: F3365n6o.-...I2,I5
PXOJ: AF73dis AF-8975
TASK: 138103, 697SU3

UNCLASSIFIEU REPORT

DLSCRIPTOIRS: (OS6MICUNDUCTuRbi PHYSICAL
PRPRTE~ ELELTINICAL PROPLRT1LSo MAGNETIC
PRUPERTIES, MECHANICAL PROPERTIES* OPTICAL
FRupt TIES, THERMAL I1ROPLR'rIESg CRYSTAL 5TRUCTURL,

ii UARIUM CQMPOUNjSg BERYLLIUM LOMPUUND5, CADMIUM
COMPUUNDS, CALCb.JM COMPOUNu~s MA4aNESIUM 'OMPOUNObs
MEACU~Iy COmPvUNDb, STRON~TIUM COMPOUNO5, 4INC
COMP.JUNUbs OAIDEz, SLLENIOLSs SULF1DLSI
TELLURIDE5 TABLLS lU)

TH TABLES INCLUDJL THE MO$T RELIAdLL INFORMATION
AVAILABLE TU OATE FOR THE MLCHANICAL,
CNybrALLO0,RAPHICs PHYSICAL, THENMAL, MA6NETICs
ELEcCTRONIC AND OPTICAL PROPLRTILS OF EACH OF TNL 2-6
BINARY SEMICONDUCTING CUMPOUNOSs (AUTHORI luI
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UNCLASSIFIED

UDO NEPOHT BIBLIOGRAPHY SEARCH CuNTROL NO# /LZZHT

AQ-69V 721 ZiJ/LZ
DELAWARE UNIV NE.WARK DEPT Op PHYSICS

TRAP-CONTROLLED FIELD INSTAoILI17ES IN

PHOTOCONDUCTING COS CAUSED oY FIELD-QUENCHING,

(U)

APR 69 dP dOLEERK, e *.

UNCLAS51FIEU REPORT

AVAILABILITY: PUbs IN IdM JNLs OF RESEARCH AND

DLVELOPMENT, VI3 N5 P573-579 SEP 69o
SUPPLEMENTARY NOTE: SPONSORED IN PART 8Y OFFICE OF
NAVAL XE5EARCHs

DESCRIPTORS: (*CADMIUM SULFIDES9 ELECTRICAL

CONDUCTANCle. CARRIERS(SEMICONDUCTORSI,

LLECTRIC FIELDS, ELELTRON DENSITY.

FH TWCU NDUCTIVITY (U)
IUENTIFIERS; HIGH FILLD UOMAINSt NEGATIVE

UIFFERENTIAL CONUUCTLVITYs $EMICONOUCTOr TRAe'5 (U)

THE FuRMATION OF 5TATIOINAHY HIGH-FIeLD UOMAINS

AUJACLNT TO CATHODE OR ANODE, DLPENoENT ON THE

CUNTACT PUTENTIAL OF THE ELCTRUDOOS THtIR $IDENING

WITH INCRLASED APPLIED VOLTAGE AND THEIR TRANSITION

INTU TkO TYPES UF MUVIN4 UOMAINS ARE OISCUSSEO
DUMAINS *HICH MUVL UNDER UEFOR4ATION OF THE DOMAIN

PROFILE AND USUALLY DISSOLVE BEFORE THEY REACH T HE
ANOUE, AND NEARLY UNDEFORME0 MOVING DOMAINS ARE

DESCRIBED@ THE STRUCTURE ANU KINETICS OF THESE
DUMAIN5 ARE OIRtCTLY OBSERVED UbINo THE FRANZ-

KLLDYSH LFFECT AND PHOTOGRAPHS UF TYPICAL DOMAIf
FORMS ARE PRESENTED. (AUTHOR) IU)
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UNCLASSIjF IED

wOC~ REPOmT bIBLIOGRAPHY SEARC.H CuNTRUL NO* /4ZZMT

AU-7uU 169 2U/12

1LLINUIS UNIV UHBANA COURUINATE) SCIENCE. LAU

PHOTOLUMINE5CENT IRUPERTILS OF VACUUM OLPOSITED
CADMIUM SULFIDE FILmS. u

DESCRIPTIVE NOTE: LDOCTORAL ThESIS,
~JAN 7U Iby. 6LEHAtWILLIAM PAUL , JRl

RLPT. No# W-45'4

CUNTIRACT: WAAbU7b67.Lm0199, UAAKU2-67-C.US46

UNCLASSIFIEU REPORT

OLSLRIPTOHS: (OSLMICUNDUcTIN4 FILMS. VAPOR
ILATINC.)o (eCADMIUM IULFIDLSs LUMINE5CENCE),
PHQTOSLNSITIVITY# IEI5TANCEIELECTRICAL)j HALL
L.FFEcT, PHOTUCONuuCTiVITY9 VACUUM APPARATUS,

PHONUN5, CRYUGaENIC:De THESES (U)

IvENtIFIERS; OPHUTULUMINESCENCE (U)

6HEt.N AND BLUL eHUTUL.UMINL.SLENCL HAS UEEN 06SERVED
BLOW 100 DE.GRELS K IN VACUUM DePOSITED, LOA
RLSISTIVITY COS FILMS GIVEN NO POST DEPOSITION
THEATMENTs THE FILMS WEREC DEPOSITED IN A HEATED
CHAMBLR INSIDE TtQ. bELL JAR ON FU5E0 QUARTZ
5UahTRATE5 HELD AT IEMPERATuRES FROM I'$U-ISU DEGREES
C. THE BALK(AR0UN"D PRESSURb. IN THlE VACUUM SYSTEM
WAS U.OUO aOU TURI~. THE EVAI'QHANT USED WAS
CHLINE-OPI) iOS IPO*DERs THE CHLORINE DOPINGa
ACTIVATLD THE LUMINLSCENCL ANt) WAVE FILMS THAT MAD
RLSISTIVITILS At JOU DEtaRLES K IN THE RANfbE OF FROM
I Tw IOU OHM-CM PARALLEL To THE SUBSTRATE* THE
GREL.N LUMINESCENCE IN THlE FILMS AT 77 OEGREES K WAS
SIMILAR To THE LMIS5ION REPvRTED FOR' oONOR-DOPEU
COS. THC (%RLEN tMISI)ION SPECTRA OBSCRVED AT 10
DLGHEES K BECAME. bETTER RL.SULVEU THAN AT 77 DEGREES
Ks AND THI. PEAK PoSITjION SHIFT OITH TEMPERATURE WAS
SMA6L. THL bLUE EMIbSION PEAK OdSE.RvED IN THE
FILMS *AS Ar 'i892 A AT 77 DEGREE.S K, WHICH 45 IN1. THE FUNDAMENTAL AbSuRPTION ED6E. SOME OF THE
LITERATURL NELATING To THL THEORY AND PRACTICE OF
CUS VACUUM AEPOzITIVN IS REvIEWED. ALSO A

SUMMARY OF THE PRUPL.RTIES OF THE GREEN4 LUMINESCENCE
OP P~URE AND UOR-DoPEU CLJS IS 4,IVEia.(U
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UNCLASSIFIEO

UDC REPORT 1BOLIOGHAPHY SEARCH CONTROL NO- /ZZZHT

AL170U 5OU IU/i 22/2
DEFENSE DOCUMENTATION CENTER ALLXANVRIA VA

5OLAk CELLS AND SOLAR PANELS. VULUMC Is .U)

DLSCRIPTIVE NOTE: REPORT SIBLIOGRAPHY, JAN Sb-OCT 69.
JAN 7U IIIP

RLPT, NO* ODC-TAb-69-74-1

UNCLASSIFIEU REPORT

5UPPLLMENTANY NOTt: bEE ALSO VOLUME go AU-866 200o AND
VOLUME 3o AD-866 2Q1.

DLSCRIPTORS: (OSULAR CELLSo OBIBLIOGHAPmIES)o
(*SOLAR PANELS, 6I6LIOGRAPILS), PHOTOELECTRIC
(ELLSSEMICONDUCTOR,) ELECTRIC POWER PROLUCTION,
LXTENDAbLE STRUCTURES@ SPACM.RAFT COMPONENTS,
SILIC~pOo GALLIUM AkSNIOLSo LAOMIUM SULFIDES#
OPTICAL COATINQSm NAUIATION UAKAtE. MANUFACTURIN.
METHUSo SLMICONUUCTING FILMS,
RELIABILITY(LLECTRUNICS), SOLAR RADIATION$
POSITIONIN4 OEVICESIMACHINERY)o CRYSTAL
5TRUCTUR~t FLIGHT TEbTINu (U)

IUENTIFIENS; THIN FILMS (U)

AN ANNOTATEU bIdLlOuRAPMY IS PRuVIDED OF OCUMENTS
INi *H|Cm PERFORMANCE CHARACTERISTICS OF VARIOUS SOLAR
CELLS, PARTICULARLY TYPi.S CUNTAININi GALLIUM
ARSENIDESa SILICON, OR CAUMIUM SULFIDES, ARE
EVALUATED. OTHER REPORTS INGLUDi SOLAR-CELL
FAdRICATIUNo DEVELOPMENT OF SOLAR-CELL POWER SYSTEMb
GLNtRATIN4 HIGMHLR ELECTRICAL POwER LEVELS@ IN-FLIGHT
SULAR-CELL UEGRADATION STuDIESt AND SYSTEMS FOR
ORIENTING SOLAR PANELS CONTINUOUSLY TOiARD THE bUN.
(AUTHuR, (U)
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U 1 CL A S SIF IE

DOC NE9PONT BIBLIUGHAPHY SEARCH CONTROL NO@ /ZZZHT

ALJ-701. $54 14/1 11/3
ALRUSPACE Rk.SEANCH LASS *X14HH1PATTLRSON AF8 OHIO

DISf'jttSIVr AND i43NDISPERSIzVL X-MAY FLUORESCENCE
Mk.TriOUS FUR TtqE MLA:PWREMENT OF~ THE TMICKNLS~oES OF

FILMS OF LALJMIUM SU6FIDE ANi, OTHER 1I-vt
COMP~OUNDS@ IU)

UEC 69 31P CHANFNANK Le I

RLP'ro . R -9U~

TASK: 7Gi3UO

UNCLASSIFIEU REPORtT

AVAILABILITY; Pua. IN DLVLLI IPMENTS IN APPLILDj SPECTRiOSCOPY, VIA PJ-30 196ev.

Dt.SCNIPTONS: (*SLMICLNDUc.TIN4 FILMS, THICKNESS),
I*LAUMIUM :;ULFIOL.So !EMILONDUCTING FILMS)#
$EmICOiDUCTOmS. A-RAY SPLTRUSCOPY# mEASUREMLNT,
CAUMIUM~ SULFIULSo LAUMIUM SELENIUES IU)

IJENTIFIERS. 0*sRUUP 28-6A COMPOUNDS, 'AwNAY
FLOONESCkNCE ANALYSIS (U)

CADMIUM SuLFIIE AND OTHLR Ij-vI COMPOUNDS HAVE
BLEN~ uEPOJITL3 WN VARIOUS SUBSTNATE5 bY THE VACUUM
TECHNIQUE USING A SCT UP CON51STING OF A MECHANICAL
PUMP ANU A DIFFUSION PUMP, ATTEMPTS ARE BEING MADEL
To LMPLOY A HIGH-SPtED TUttBuMOILLCULAR PUMP TO PRODUCE
Te.L NLCESSARY VACUUM* SUCH P'UMPS HAVE BEEN CLAIMED
To PRODUCL HIGHER VACUUM THAN THOSE OF EARLIER TYPES.
THIE UbE OF A-RAY FLUORESCLNLE SLEMS TO BE THE BEST
Me.TOu FORt THtE UETE11MINATIoN OF THICKNESSES OF FILMS
Of THLSE COMPOUNDS. BY USIN4 THIS METHO~u THE
CETENMINATIUN CAN 8L CAHRIEU OUT BOTH RAPIDLY AND
NUNUEbTRUCTIVELYo SO THAT THE SAMPLES CAN BE US1D FOR
FURTHL.R LXPERIMENTATION ONt PRESLRVEU FOR FUTURE
REFERLNCE. 60TH-THE VACUUM ANL) AIRPATH
SPECTkOMETERS WLRL MPLOYED wITH THE UISPLR51VE
(CQ'4VLNrIUNAL) A-RAY FLUORESCENCE mETmoU,
OLPLNUING ONt THL A-KAY SPECTRA USED AND THE FILM
THICKNE5S TU bE DLTERMI,4Eus (AUTHUR) lUl
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UNCLASSIFIED

LDC i4CPORT diBLIOGRAPHY SEARCH CuNTROL NU* /ZZZi4T

At)-?Ou 555 z2h/1a
At.NUSPACE Rk.SLANCH LABS ON14HT-P'ATTERSON AFUI OHIO

EMISSION FRUM EACITLO T4RMIfiAL STA7LS OF BOUND
EACITUN CUMPLEXt.So IU)

JN69 Np EYNUI.U5,Ds 6- ICOLLINS,Ts

ftITPTv NU. ARL-69-OLii
PNOJI AF-7bi8

UNCLASSIFIEU REPONT
AVAILABILITY: Pus. IN ZLITSLHRIFT FuER
NATURFORSHUN6, V2'4A N9 P1IJI1-016 1949.

Ok.SCRIPTONS; (*LWMINLSCENCE, *EXf.ITONSI.
IOSEMICONDUCTONS, 4XLITON5j. CRYSTAL LATTICE
UEFECTbo GLRMANIUM CQMPOUNDSs IMPURITIES,
&XCITATION# MAGNLTIC FIELDS, CADMIUM SULFIDE$ (U)
IVENTIFIERS: 9GRUUP 2A-6A COMPOUNDS, EMISSION
SPECTRA (U)

EMISSION FRUM THE EACITLD TERMINAL uTATES OF BOUND
EXCITON-DUNOR CUHI'LLXES HAS BEEN OBSERVED IN SEVERALr. II-VI COMPOUNDS. STUDYING THESE OPTICAL
TRANSITIONS ALLUhS UNE TO DLTERMINE THE ONUR
IONIZATION ENE.R41LSs THE LLLCTRON EFFECTIVE MAS$ES ASI' WELL AS TH~E ELECTRON G-VA6ULS IN THILSE MATERIALS6

riA GWUJ THk6ONETICAL FIT TO TmiE EXPERIMENTAL DATA WAS

OOTAINEU, USiING THE EFFLCTIvE MASS APPROXIMATION.
EMISSION FROM TmE EACITED TERMINAL sTATES OF BOUND
EXCITON-ACCLPTOR COMIPLEXES HAS NOT YET dEEN 055ERVEW
IN THESL MATERIAL~s THERE IS NO BASIC Rk.ASON WHY
SUCm TRANSITIONb 5HOULD NOT OCCUR. STUDYING
TRNISITIOr4S OF THIS TYPE mOtJLD ALLOW ONE To OBTAIN
FUNUAmENTAL INFURMATION CUNCERNING 1HE ACCEP~TOR
IMPURITIES IN TuIESE MATLRIALS* (AUTHOR) (U)
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UNCLA5S IF! Eu

UUL NRbPONT BIBLIUGHAPHY SEAR01 CONTROL NO, /LZZHT

AW-7UU 091 9/1 17/7 17/9 2/
2 U/ 12

THOmSON-CSF PARIS (PRANCE)

RLVUE TtCHNI'WUE THOMSON-C5F* VOLUME Is NUMEImO
3 , (u

SEP 69 16YP uELAtjEuEAUOEUFDe IDIAMAND,
F.- ;mouLlINM. ;Vil'DfsGs oTILNlTKAN OLIC I

UNCLASSFIE. t(EPON(T
AVAILABILITY: PUB. IN RE.VUE TECHNIQUE THOMSON
CSF$ VI N3 PJU9-QirO SEP 69a NO LOPIES FURNISHED.

ULSCRIPTORS: (9AVALANCHE DOOES, SIGNALS),
(*SEMICONDUCTING FILMS, ULTRASONIC RADIATION),
(OLAU.MIUM SULFIDES, LRYSTAL iRuWTH)# 49IMAGE
TU8Eb, 9FIaER OPTICS), ('ION ACCLLERATORS,
UERATION), (*RAOAM ECHO AHEASm UETECTION),
4*NAVI1IATIUN SA%~LLIIES, ONAVIGATIONAL AIDS),
F R ANCE tU)
IUENTIFIERS: TRAVELIN~G OAVLS, CHEMICAL VAPOR

uLEIo ITIUN, HOL04.RAPMY (U)

CUNTEwTs; ANALY,)It) UF LARGE-SIGNAL OPERATION OF
AVALANCHE DIODEi IN THE TRA14SIT MODE; THEORY OF THE
7HAVELLIN4a OAVE AMPLIFICATION IN A SEMICONDUCTOR FILM
COUFLLU TO AN ELECTMOMAijNETIC Dc.LAY LINE; STUDY OF
THE GROWTH wF CADMIUM SULFIVE MONOCRYSTALSI
PHuuLEMS APPLARIN(a AT MLA5UNEMENT5 OF THE
MUUULATION THANbFt.R FUNCTION OF OPTIC FluERS FOR
LLELTROiJIC TUbEb ANU DETERMINATION OF SAIU FUNCTION
BY THE EDaE METHOU; AN APPRUACH TO THE CALCULATION
OP ULAM LUAUING IN AN ACCLRATING STRUCTURE
OPLN~ATING UNDER STEADY-STATL ANu TRANSIENT
CUNLJITIUNS; AUTUMATIC DETEcrOk OF RADAR ECHOES WITH
A CUN$TANT FALSE ALARM RATIO: AND DIOMEDE, OPTICAL

CORRELATOR SYSTEM FUR QUICK DISTANCE MEASUREMENT. (U)
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UNCLASSIFIED

UOL REPOWT BIBLIUGRAPHY SEARLH CONTROL NO. /LZZHT

AU-7UI U43 zU/12
DAYTON UNIV OHIO DEPT Of PHYSICh

LATTICE DYNAMICS OF COS# is NEAREST NEI4HbOR
APPNOAIMATIUNo lUI

NOV 69 SuP FRANKEU4ENE No I

CONTRACT: F33615-67=L-1027
PmOJ: AF-78Bb
TASK 788SO
MUNITUR; ARL 69-UoBq

UNCLASSIFIED REPORT

DLSCRIPTORS; 10CADMIUM SULFILESo *dRILLOUIN
LONES), CRYSTAL LATTICES, MATRIX ALGEBRA,

bEMILONDUCTORSo PHONUNS (U)

IDENTIFIERS: *LATTICE VIRATIONS (U)

THE REPORT PRESLNTS THE FIRST PART UF A STUDY ON
THE LATTICE DYNAMICS OF COS AND ASSUMES ONLY

NEARE5T-NtIUHBOK INTERACTION BETWEEN THE IONS, THE

STRUCTURE OF CAUMIUM SULFIDE IN ITS WURTZITE FORM IS
OISCUSSED. A SHORT UISCU5SIUN OF TH4 FIRST

BRILLOUIN ZUNL UF THE CHY5TAL lb GIVEN, THE

EWUATIONS OF MOTION OF THL LATTICE ARE DERIVED
ASSUMIN6 A ONE PARAMETER NEAREST NEIGHOOR TYPE OF

POTENTIAL. THE USUAL FORM FuR DISPLACEMENTS IN A

FERIODIC POTENTIAL IS ASSUMED. AS THERE ARE FOUR

ATOMS IN THE bAbIb, THERE ARE FOUR INDEPENDENT VECTOR

DISPLACEMLNTS INVOLVED. THE DYNAMICAL MATRIA

OaTAI;iEP IS UIAtiONALIZEu YILLDING THE EIGENVALULS AND

LIGENVECTORS OF THE MATkIA. THE EIG6NVALUES ARE
THE NORMAL MODE FNEWUENCIES SWUARED OF THE PHOTONS,
THE LIGENVECTORb ARL CLOSELY RELATEU TO THE NORMAL
MODES OF THE LATTICE. THIS RELArIONSHIP IS

DEMONSTRATED EXPLICITLY FUR THE WAVE VECTORS AT THE

GAMMA POINT OF THE dRILLOUIN JONE* DISPERSION
CURVE5 ARL w|VEN INUICATING THE PHONON ENERGIES

PREoICTED BY THIS MODEL FOR FOURTEEN 5YHMETkY POINTS

Of THL dRILLOUIN AONE. IT j! FOUND THAT THIS

MODEL GIVES ONLY wUALITATIVE AGxEEMeNT oVITH

EXPERIMLNT. (AUTHORJ Ul
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UNCLASSIF IED

UOL REP'ORT 61BLIOGHAPHY SEANCH CONTROL NO. /SZZI4T

AV-70i u9b 2U/12 .013 IU/a
CLEIT. CRPCLLVL.LAND WHIO ELECTRONIlC IREbEARCH DIV

RtLSAR.CH ON THE MLCH.AN15M 0i. THE. PHOTOVOLTAIC EFFECT
IN H14~H EFFICILNCY 60S THIN-FILM SOLAR
CLLLS * (U

OLSCRIPTIVE NOTE: FIN~AL TECHNICAL REPT. I JUN 66m31
MAY 69,1

OCT 6Y~ 211F SHIOZA*AlLs go IAUGUbTINk.,
F. ISULLIVANG. A. ;SMITHSj. M., 111.1

COOK ,as He v jRe
CONTRACT: AF 33(olt))-224
PNOjI AF-7685i CLEVIlE-3U3J3u
MUNITLJR: ARL 69-ulIs

UNCLASiIFIEO REPOR.T

OtSCRIPTORS; (*SULAR CELLS,

PEkFOIkMANCLCLN6INELRINGUs (OSLMICONUUCTIN~i
FILOi,. BANO THEORY OF SOLIL)Si, CADMIUM SULFIUEs,
COPPLR CompouUS, 5ULFIDLS, eHOTOCONOUCTIVITY@
LPITAXIAL AjUVTHs SINGLE CHY5TALam PH1ASE sTUDIESt
MILRUSTRUCTURE IU)
UEN.FIES; *PHUTOJUTIC EFECU)PE
bUENYFIES; *PHOUNTOVOTA EF(C, O)E

THRZE YLAIRS OF RESCEANCH Oiy THE UPERATIN6 MECHANISMS
OF' THL CD ) THIN-FILM SOLAR CELL ARE DESCR!s3ED IN
T~l REPORT. THf. LS5ENTIAL INFOHMATION CONTAINED)
IN ALL REPORTS PRLVIOUSLY f1'5UEO UNuER THIS CONTRACT
HAS dLLN REASSEMBLE). NEW INFORMATION, NOT
PHEVIUUSLY HEPONTED INCLUDE DATA ON THE
ANT itlNOCHRUMATIC SPECTRAL mE5PONSE OF uIFFLRENT
TYPLS OF CELLS. MLAbUREmENTb OF THE THRESHOLD VOLTAGE
FOR LLECTROLYTIL uEPOSITION OF COPPLR FROM CU2S,
ObSLHVATIUNS ON THE FURL1ATIUN OF COPPER WHISKERS ON i
CU2b dY HLATING, A-RAY CRYSTALLOGRAPHIC DATA ON
LQ*-TLmPj.TUkE PIIA5E THANSFORMATIONS OF CUPROUS

SULFIuEm MEASURLMLNTS OF OPTICAL TRANSMISSION OF
CU-SATURATEU cOj SINGLE CRY5TALt~p DATA ON THE
PHOTOCONiucrIvE RISL. AND DECAY TIMES OF CU-
CompENSAYED COS, 0IbCVS5IUN OF THE WENEFICIAL.
NULL CF OXYQ~EN IN P'(OMOTING THE PHOTOVOLTAIC EFFECT
ORINij CELL FAIBNILAIJONo ANIO THL SUdSEWUENT DEGRAOING
EFFLCTS OF UXYGLN ORINfI H14H TEMFEKATUHZE XPOSUREs
( AUTHOR) I U)
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UNCLAbSIFIED

UUC REPORT BIBLIUGRAPHY 5EARLM CONTROL NO, /LZZHT

AU-7Ud 776 2U/1Z
HUGmEb HESEARCH LABS MALIOU CALIF

SELECTIVE DOPIN4 FOR PIEZOELECTRIC CRYSTALS BY ION

I MPLA NTAT ION. (U)

DLSCHIPTIVE NUTE: TECHNICAL KEPT, NO. 21 1 JUL-31 DEC
69,

;EC 6Y IyP SHIFkINos. A. kJAMBAPOo
Me ;joiJES@Wg Re :MARSHIO* js ;AAUKoI

T.
CUNT4ACT: NOUOIRU-9-C-OI71
PROJ: NR-2S-UUI *RUO8-U3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: 5EE ALSO SEMIANNUAL REPTo NO* Is
AD-693 154o

DLSCRIPTORS; (*PIEOLECTIC CRYSTALS. ION
aOMBARuMENT), (oSEMICONDU':TORSo DOPING),
CAUMIUM SULFIDESp 4ALLIUM ARSENIDESj ZINC
COMPUUNDS, OXIOEzi PIEZOELECTRIC TRANSDUCERS,
ULTRASONIC RADIATION (U)
IDENTIFIERS: *ION IMPLANTATION, PIEZOELECTRIC
5EMICONDUCTORS. LINC OXIOES (U)

THE FEASIaILITY OF LREATING N-TYPE CONDUCTING
RLGIONS IN PIEZUELE.TRIC CRYSTALS BY ION IMPLANTATION
15 dEIN6 INVESTIGATiDo EXPERIMENTAL STUDIES HAVE
BEEN PERFORMED wITH CRYSTALS OF CDSo ZNO, AND

6AAS ANU DOPANT |ON6 OF He bo F, AL,
CLo AND GA. TO UATE. ZNOm CUSo AND
GAAS HAVE BEEN UOPEu BY ION IMPLANTATION, THE
ZNO 'ORK IS aEING EATENUED TO INCLUDE HIGH
.RESISTIVITY LI-UOPEj MATERIAL, 5EMI-INSULATING
GAAS hAS DOPEU F-TYVE BY CD(+) IMPLANTATION;
S(4j IMPLANTATIUN WILL dE UbED TO PNODUCE THE
DLSIRED N-TYPE LONDUCTIUN. ACOUSTIC RAVE
PROPAGATIUN AND TRANSDUCER INTERACTION CALCULATIONS
ARE REPORTED FOR 6OTH Z14O AND GAAS.
PRE.IMINANY CALCULATIONS FOR THL MO1OLITHIC
AMPLIFIER CONCEPT Ii4 GAAS AKE RtPORTED, A
COMPUTER PROGRAM nab BEEN DLVELOPED WHICH CALCULATES
THE ATTENUATION IN THE AMPLIFICATION FOR PARALLEL
ACUUSTIC PROPAGATION ANU APPLIEu ELECTRIC FIELD.
PRELIMINARY RESULrS FUR ACOUSTIC MONOLITHIC
AMPLIFIER OPERATION CHARACTLRISTICS ARE REPORTED FOR
BOTH ZNO AND 6AAS; LARGE GAINS RESULT FOR
ZNO, (AUTHOR) IU)
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UNCL ASSI F IED~I OC WEPOxT dIBLIUGHAPH4Y bEARL.H CuNTRUL NO@ /ZZZHT

AU-7t 12b 20/1 -ol'
MASbACHUSLTTS IAST OF TLCH LAMBRIDGE RESEARCH LAS Of
ELELTNUNILS

As OLTRASUNIC DISVEHSION IN PIEZOELLCTRIc SLMI-
CUNJULTIJRb. b, 'NONLINEAR SOUNU TRAN!MISSION
THRUUH AN URIFICL, U)

OLSLRLPTIVE NUTL: WUARTER4LY PROGNESS RLP?. No, 97o

7u Iup KRISCHERCHARLES IIN4AROtUNO

CON rRACT: NOUU 14-6 7A-02140OU 19

UNCL A5 ' IF I EL IIEPONi
AVAILABILITY: PUB. IN PHYSIILAL ACOUsTIC5, P29-

3;), I~i APR 7U.
SUPP~LtMLNTANY NUTL: DEE AL5O QUARTE.RLY PN GRL.S KEPT,

OLSCN IPTONS: C 4Sc.MICLNDUCTURbs PIELOLLLCTIc
LFFE(.T), C.CAUMIUM SULFh)ES, ULThAbON'IC
kAOIATION), ISSOUNU TRANbMISSIONe FLOW
bLPARATIUN), fMAl.ii-,1;TICAL ANALYSIS, ORIFICES (U)

IuENTIFIERS: *F1LIVEL.ECTNRl 5EMICONDUCTORs PHASL
VELUL I TY CUl

A. IT 15 SHOAN THAT THE ULTRASONIC VELOCITY IN
SEMICONDUCTING~ CU.', 1[4 ]HE t0RE5LNCE OF AN
ELECTRIC DRIFT FILLo, CAN Ef.CEE0 THE
PILLLLECTRICAL6Y STIFFeN D VALUE FOR THE INSULATING
MATERIAL, IF THL ELLCTRUN-THAPPING RELAXATION TIME IS
NONiEkOe do 6HEN' ZOVND OF SUFFILIENTLY HIGH
AMP61TUUE 15 TRNSMITTED tHROUGH A SHARP-LOGED
ONIFILE IN A PLATEs FLOoY SEPARATION WILL OCC'UR, AND
THE VLLOCITY OF THE OSCILLATORY FLO* THROUGH THE
ORIP'IcE IS NO LON4aEN LINEARLY RELATED To THE IN'.IDE1T
SOUNDO PRESSURE. AS A RE$U6T. THE tRANSMITTEL) SOONO
WILL dE DISTORTtLO SU THAT ITS FREiQUjNCy SPECTRUM W16L
BE OIFFLRLNT FROM THAT uF THiE INCIDENT SOUND. THIS
EFFECT HAb dELN STUVJED ExPLRIMLNTALLY FOR THE CASE
IN 4ICH THL MINIENT SUUi'jD IS A PURE TONE. IN
THIb LXPERIMLNT THlE ORIFICE PLATE WAS SCT ACROSS A
DUCT THAT WA., TLRM114ATEU dY A 1U0% ABSOkBER.
(AUTHOR) (u)
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UNCLASSIFIED

DOC REPONT BIBLIOGHAPHY SEARCH CONTROL, NO. /iZZHT

AW-/U6 U17 2U/12

COLURADOU UNIV BULDLR PHOTOCONDUCTIVE SEMICONDUCTORS AND

DiVICLS LAS

SYNTH SI5 AND CHANATERIZATiON UF THIN FERROELECTRIC

AND SLMICUNUUCTIN4 FILMS. (U)

DLSCRtPTIWE NOTE: FINAL TECHNICAL REPT. I OCT 66-30

SLP 699
APR 7u IqjP CHERiiOvdVRED i

CONTRACT; F3J6|5-67-C-|iObO
, PNOj: ,AF-7371

TAS&: 7371U2
NUNIrTuH AFML TH-10-9

UNCLASSIFIEU REPORT

OLSCRIPTURS: (*FLRROLLECTRIC MATtRIALS)

bYNTMEb16l.HEMISTRY)J, (*SEMICONUUCTING FILMb,

5YNTHSIS(CHEMISTRY)I , !eCADMIUM SULFIDES,
DOPZNG)o ION BOMdANDMENTo HALL EFFECro

LUMINECLNLEs SINGLE CRYSTALS, BISMUTH COMPOUNDS.

7ITANiUM COMPOUNUSr PIOXIDESo CRYOGENICS, FILMS (U)

IUENTIFIERS; $ION IMPLANTATIUN, THIN FILMS,
'TITANIUM OXIOLSl INJECTION 6UMINESCENCL,

SEMICONDUCTOR JUNCTIUNS (U)

THE RESULTS OF A SERIES OF ELECTRICAL MEASUREMENTS
ON TMIN T10 FILM5 ARE OESCRIBEU HEREIN. SUCH
FILMS CONsISTENTLY HOW A NLGATIVk RESISTANCE EFFECT

V WHEN 4OLL MLTA6 tLLCTRODES ARE PLACED IN CONTACT
WITH THEM* THE MAJOR POTION OF THIS TECHNICAL
RtPORT IS CONCERNED WITH ION IMPLANTATION OF SIN6E
CkYSTAL CADMIUM SULFIDE. TH. EXPERIMENTAL PROGRAM
STUuIO THE EFFLCTS OF qRUUP V IMPLANTS. IT OAS

FOUND THAT 6i5MUTH IMPLANTATIONS TYPE CONVERTED

COS FHOM ITS NATURAL N-TYPE STATE. P-N
JUNCTIONS WERi; CONSTRUCTED AND ROOM TEMPERATURE LIGHT

CM1SSION WAS OB.ENVLD IN THL FONWARU BIASED MODL.
SOML OF THE ASPk6CTS OF 601 LNERIY IUN IMPLANTATION

(25-SU KEV) NER6 INVESTIGATED SUCH AS PENETRATION
DCPTH AND DAMAGfo. (AUTHOR) (U)

319

UNCLAb5IFIEO /ZZZNT



UNCLASSII lED

OL REPORT IJIBLIUGHAPHY 5EARCH CONTROL NO* /ZZZHT

ALI.7Qb 455 2U/l2
DELAWARE UjNIV NEWARK DE0~7 OF PHYSICS

INFLULNCE OF BOUNUAkY CUNWITIONS ON HIGm-FIELD
DOMAINS IN (DUNN DIOUESs (U)

MAY 6~9 tip UO~~ We lUOEHLER'~o I

UNCLASSIFIED KEPONT
AVAILABILITY; PUB. IN THE PHYSILAL tEVILA,
V186 N3 P793-BO0l, lb OLT 69v

SUPFLeMNTAr(Y NoTL: SiPONS5t8EU IN PART By OFFICE UF
NAVAL RESEARCH, "AbHINGTON, Up Cs

DLSC I PTORS: (*M ICMO.AVr ObC ILLATORSI
0DIC2DESASEmIC0NDLJCTOHJ)
t@C.AtRRIE'SiSkMICUNLUCTOR5), mOBILITYI,
ELECTRICAL CONUU TANCE, NqE~aATIVL RE:SISTANCE
CIRCUITS, LAUMIUM bULFIDLS (0I

IUENqTIFIEHiS; *GjUNN DIODE59 omIGH FIELD DOMAIN$,
NEGATIVE DIFFEREN'TIAL CONDUCTIVITY (U)

USIN~G THE METHOD OF THE FIELD OF DIRECTIONS, THk.
INFLUENCE OF TH4. bOUNDARY CONDITIONS ON STATIONARY
AND MOVINbz HIH-FIEL.D DUMAINS IN GUNN DIODES I5
A14ALEO~ ANU DISCUSSED. A CHITERION FOR SELF-
INUUCED INSTABILITILSo LSPECIALLY THE GUNN
OSCILLATiONb, Ij LiIVEN. IT IS SHOWN TjIAT STATIONARY
DUMAINS MUSt OCCJR PREC DINfj THL GaUNN OSCILLATIONS,
A14D THAT bUCH OhCILLATIONS CAN ONLY OCCUR FOR
SL143HTLY bLUCKING CUNTACTs. THE ANALYSIS (EVEN IN
TmHIS PAPER 15 SIMILAR TO THL ONt DISCUSSED FOR FIELU-
QUCi4CHEO COs (AUTHUR) guI
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UNCLA5SIFIED 

OOC NEPONT dIBLIUGRAPHY SEARCH CONTROL NO. /d'ZZH7

AU-7U6 5 2U/i2 14/2 9/1
CALIFORNIA UNIV 8LRKELEL DEPT OF ELECTRICAL
EN .IN ELNNG

TIME-RESOLVED SCANNING ELLCTRON MICROS.:OPY AND ITS

APPLICATION TO dULK-EFFECT OSCILLATORS, (U)

FE 69 IbP MACOONALUNo C. ;ROBINSON,
Ge Y. IWHITERe H ;

CONTRACT: AF-AFOSR-|SB8-68i NSF-(aK-2797
PNOj; AF-4751

MONITJR| AFOSR .7U-1422TR

UNCLASSIFIEU HEPOHT
AVAILABILITY; PUB, IN JNLs UF APPLIED PHYSICS,
V90 Nil P4516-Q428 OCT 69s

SUPPLEMENTARY NOTE: SPONSORED IN PART BY NATIONAL
INSTITUTES OF HEALTH* GRANT PH$-4M-1J756-03s

DESCRIPTORS; (*ELECTRON MICROSCOPY, TEST METHODS),
I'MICRONAVE OSCILLATURSo DIOUES(SEMICONoUCTOR)),

(OSEMICONDUCTORSs ELCCTRICAL CONDUCTANCE)#
CAOMIUM SULFIOLSs GALLIUM AR5ENIUES o ELECTRIC
FILLoS, PHOTOCONjU.TIVITYs MOBILITY (U)
IDENTIFIERS: *GUNN DIODES, eggiGH FIELD DUMAINSo
SCANNING ELECTRON MMROSCOPES (U)

THE APPLICATION OF THE SCANNING ELECTRON MICROSCOPE
Tu THE EXAMINATION UF TIME-VARYING PHENOMENA IS
DISCUSSED. THE LIMITATIONS OF RESPONSE TIME ARE
MLNTIONED. ANU METHODS FOR INCREASING RESPONSE SPEEO
ARE CONSIUENEOP THE:E INCLUDE THE USE OF
ELECTOSTATIC DLF6ECTION PLATES TO CHOP THE PRIMARY
ELECTRON uEAM, THE USE OF SuLID-STATE SEMICONDUCTOR
DIOUES AS ELECTRON DETECTORS* AND THE USE OF SAMPLING
AND THE STOHAGE AND PROCESSING OF DATA PRIOR TO
DISPLAY@ TIME-RESOLVED TECHNIQUES AXE THEN APPLIED
TO A hTUDY OF THE MOTION OF DOMAINS OF HIGH ELECTRIC
FIELD IN LOS ULTRASONIC OSCILLATOR URODES AND IN

GAAS 4UNN EFFECT UIUDES. ZN BOTH
PHOTOCONDUCTING AND SEMICONUUCTING CDS, THE
DUMAIN FORMATION ANO PROPAGATION 1S CORRELATED TO THE
CURHENT WAVEFORm OF THE OSCILLATOR@ NONUNIFORM
DOMAIN PROPAGATION IN T*O DIMENSIONS IS EXAMINED IN A
GAAS OSCILLATOR. (AUTHOR) (U)
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IUNC6AsS IF SED

UDC: REOR dIaL!: RAPHY SEARCH CUNTROL NOv L. H

LAB

PIEZOELECTRIC P(LARON-CYCLOTRUN RESONANCE IN THE.
QUANTUM LIMIT IN Js.~ tU)

JAN 7U 2P UTTQNlKENNEJH J. ;LAX,
BLNJAMIN ICUHNUANILL Re I

CLJNTRACT; F'4'62O-67-C-OO'47
PROJ: AF-n976~4
TASK(: 97&4ut
MUNITUR; AFObR 7U-1559TR

UNCLASSIFIE) KEPONT
AVAILA61ITY: P89 IN PMYbILAL NEVIEO LtLTTERS,
V24 No P375-378, 23 FEB 7U*

LLSCRIPTORS; leSEMICUNDUCTURS, P IEZOELECTRIc
CRYSTALS), (*CADMIUM SULFIUE~s CYCLOTRON RESONANCE
PHLNUMLNA), .,AS I.A5EmSg INFRARED RADIATION,
AB5UNPT1ON SPe.CTeNJMs ELEC'TkONS, IeHONONSg
LRYOWENICS IU)
IUENTIF lENS; OPli ZGE6ECTHIC 5EMILONDUCTORtS,
LFFECTIVE MASS, LLCIRON PHIONON4 INTENACTIONSO
P~OLARONS (u)

THE ZR-TEMPLRATLJR CYCLUTRON RESDJANCE OF TH4E
ELECTRON SPI.11S INTU TAJ 6ROUPS AS -HE TEMPERATURE IS
INCREASED. ONE 4aROUP MOVES HAPIULY TOWARD VERY
SMALL MASS, THE OTH .R TONARD LARGER MASS, THIS
SPLITTING HAS NUT Bt N PRk.DICTEU BY PRtEVIOUS
THEURIESe Mu.REOVEtN, THE FIRST MLMBER OF THE SMALL-
MASb uROUP CAN bE ACCOUNTED FOR ONLY WjUALITATIVELY NY
TriEsE THEORIES* (AUTHOR) (u)
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UNCLASSIFI ED

UOC NEPOHT dIBLIUGNAPHY SEARCH CONTRUL NO. /ZZZHT

AU-706 619 2U/12 .900
STATE UNIV UF N40 YORK STONY BROOK DEPT OF ELECTRICAL
SCIENCES

THENMAL LENS EFFECT IN COS, (U)

B LEP 69 7P THONASGARY Le ISoPoHI,
BHUSHAN Lo ;

CUNTRACT: AF-AFOSR-11i6-66
PNOJ: AF-9763

TASK: 9763U3
MUNIToR: AFOSf 70-1663TR

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. UF APPLIED PHYSICS,
VW1 N2 P6U3-606 FEB 70.

SUPPLEMENTANY NOTE: HEV.SION OF NEpONT DATED 31 -JUL
69.

OESLRIPTORS; (*CADMIUM SULFIUESm

PHOTUCONOUcTIVITY). (OCOmERENT RADIATIONo

FOCUbINGIg RLFRALTIVL INOCA9 ELECTRIC CURRENTS,
SEMICONDUCTORS, 4AS LASERS, HEATING,
CRVOfaENICS (U)

IN THIS PAPER A THEORY IS PRESENTED To EXPLAIN THE
OdSLRVED LENS EFFECT PRODUCLD BY A PHOTOCURRENT IN
COS* AN APPLIED DC VOLTAGE CAUSES LOCAL
HEATING DUE TU THE PRESENCE OF A LOCALIZED
PHOTOCURRENT PRODUCED BY A FOCUSED LASER BEAM. THE
LOCAL HEATIN6 CAUSES AN INCNEASL IN THE INDEX OF
REFRACTION AND HENCE FOCUSING# THE THEORY PHEDICTS
THAT THE MAGNIFICATION SHOULD BE LINEAR IN THE POWER
OISbIPATEU dY THE PHOTOCURRENT AND THESE PREDICTION5
FALL VERY NLAR THE MEASURED VALUES OF MAGNIFICATION
FOR DIFFERENT VALUEb OF PHOTOCONDUCTANCEo WITH NO
FITTEU PARAmETEMS. IN ORDER To EXPLAIN THE
THRLSHOLD EFFECT OBSERVED IN SOME COS SAMPLES THE
CHANGE IN THE INDEX OF REFRACTION WITH TEMPERATURE OF
CUS Is MEASUMED OVEN A TEMPERATURE MANGE OF 20
DtfixLES-3SO OEGMELS AND IS fOUND TO BE ON/DT *
0OUUIS/OEGREE C. (AUTHOR) (U)I'!
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U [CL ASI F E
U~DC HEPONT 61661U'GHAPHY SEARLH CUNTRUL NO@ /ZLHT

All-7U7 03. 2U16 20/12
SIQNALS RESEARCH ANy DEVELOPMENT ESTABLISHMENT
CHRISTCHURH (ENGLAND)

ANTI-5TUKLS LXCITLD EDGE LMISSIUN IN CAUMIUI

SULP2HIDE, (u)

OLC 6V 27P dRUWN*Mo Re ;COX@Ao Fs
,Jo AILLIAMbos~J Me I

RLPT. NO. bRQE-7.JUU2
MON1TuRI: TNC SH-IB61a

UNCLASSIFIEU NEPORT

DESCRIP~TORS; (*CADMIUJM SiJLFIyESv *LUMINESCENCE)o
OAND THEORY OF SOLIOb# EACITATIO0ii SEMICONDUCTORS,

tX(.JTO 115s CRY06ENILSo PRLAT oRITAIrN (u)

THE RL'&'T PRESUNTS A DE.TAILCO STUDY OF THE

VARIATIONS IN THE siqucrUNE OF bLUE ADGREEN EuGt
EmI*Sois oi sTuKS AND AiqTj-STUKES EXCITATION
FOR A RAN4aE OF UOPELU ANU UNuOPEu CDb SAMPLE5 AT
I(.2 ULGRE5 K, THE VARIATIONS OdSERvE0 ARE

INTLPRETLD ON A MOUEL THAT LINK~S THE VARIATIONS mITH

THE SiATE OF IOi4IZATION OF THE ANTI-STOK(ES ACTIVE
CLNrLb( IN THE ToO EACITATION LOIIOITIONS. THE MOUEL

EMPHiASISEb THE ROLE OF THE CNTERS CORNALLY
ASSUCIATEU R.ITH DEEP CEN4TLR LUMINESCENCE AS THE ONES
THAT ARL ASSOCIATED IwITH rio. EDqE EMISSIONS.

(AUTHOR) (u)
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ODC REPORT BIBL.IOGHAPHY SEARCH CONTROL NO. /LZZMT

AU-707 bb 2U/12 21
CONELL UNIV ITHIACA N Y MATERtIALS5 SCIENCE CENTER

EJCITON-EACITON INTLRACTION IN COS, CDSC,

AND ZNOs 4U)

OLSCRIPTIVE NUTE: TECHNICAL REPT.,
FLb 7U 4P mA(QDkDOUGLAS INAHRHERBLRT

REPTo NO# MSC-13U7o TR-31
CONTRACT; NONR-4JI('47)

UNCLASSIFLEJ REPORT
AVAILAIITY: PW6. IN PHYSICAL REVIEW LETTENS,

V24s N16 P69U-a949 2U APR 70.
SUPPLEMENTARY NOTE: SPONSOR4ED IN FART bY AUVANCED
KEbEARCH PHOJECT5 AGLNCY, *ASMIN4aTONe Do C.

DLSCNIPTORS: (*CADMIIUM SULFIUEbe OLUMINESCENCE),
40CADMILIM SELENII3ESs LUMINESCENCtl, ('ZINC
COMPOUNDS, LUI4INk SCENCE)v a (LXCITONS.
INTERIACTLONS1, SEMICONDUCTURS, OXIDES (U)

ILENTIFIERS; OEXCITON EXCITON INTERACTIONSo *1ZINC
OXIDES (U)

AN t TRA 6UMINESCLNCE BANU IS ObSERvEo IN CuS,
CUSE. AND ZNO UwDiER INTENSE ILLUMINATION BY
LAS0. LIGHT. IT 15 bUG6t;STEU THAT THE ADDITIONAL
LUMINESCENCE ARMSS FROM A PARTICULAR EXCITON-EXCITON
INTERACTION PR0CE.SS COMMON To THESE SEMICONDUCTING
COMPOuNDS. (AUTHOR) EU)
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UNCLASSIFLED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, JiZZHT

AU-707 S71 2U/12
MASSACHUSETTS 114ST OF TECH LEAINGTON LINCOLN LAD

RESONANT NAMAN; bCATTERING FNOg LO PHONONS IN POLAR
SEMICONDUCTORS. (U)

ULSCRIPTIVE NOTE: JOURNAL ARTILL
JUN 6V bP HAMILTONDAVID C. I

RLPT. NO. A-J57

CUNrHACT: AF 1962b)-b5167
MONIToRZ E5D TR-iO-1U7

UNCLASSIFIEP HEPORT
AVAILABILITY! PUB. IN THE PHYSICAL REVIEW,

V1dU N 3 P1221-1 d24 15 DEC 69.

DLSCRIPTORS: (OSLMICUNDULTURbs RAMAN
5PLCT9OSCOPY), (0PHONiONS, bCATTERINGI LASERS,
CAUMIUM SULFIDES lU)
IDENTIFIERS; LO PMUNUNSl ELECTRON PHUNON
INTENALT:0iiS (U)

MULTIPHUNUN RAMAN SCATTERINi FROM LU PHONONS
HAS PREVIOUSLY uEEN OBSLRVEu IN COS IN THE CASE
WHERE THE LASER FNEWUENCY LIES, NEAR THE ENERGY 4AP,

THE COMBINEU EFFECTS OF FINITE *AVE VECTOR AND
RESONANT LNERCY OENOMINATORS ARL OFFERED AS THE

EXPLANATIUN FOR CERTAIN FEA1UREb OF THE SCATTERING.
THE*E FEATURES INCLUDE THE UNUSUAL POLAHNIATION
PROeENTIE5 OF THE SINGLE-PHUNON SCATTERING AND THE
UNEAPECTEu SHARPNESS OF THE TWO-PHONON LINE, THE

EFFECTS OF THE FROHLICH INTLRACTION ARE CALCULATED
IN LO.vEST-ONULR PERTURBATION THEORY UNDER THE
AbSuMVTIO. i OF SPHRICAL, PARABOLIC dANDS. THE
IMPORTANT PART UF THE SCATTLRIN4 AMPLITUDE IS DUE To
TERMS hHEHE THE LASER IS xEbONANT TO INTERBAND
TRAN5ITIOi4S. 5INCE THE VARAMETEH GV/OMEGA SUB L 15

OF UDER uNITY, THE OIFULL APPRUXIMATION AS Q
APPNOACHES LERO I!) Nor APPLICABWE. (HERE V IS THE
ELECTRON VELOCITY AT THAT POINT IN THE ZONE WHERE THE
LASER CAN CAUSE RLAL TRANSITIONS.) IN THE SINGLC-
PHON ON SCATTERING, w IS THE DIFFERENCE dETWEEN THE
WAVE vECTUR5 QF THE INCIDENT ANU SCATTERED PHOTONS,
WIL FOR TpiE DOUtLL-PHUNUN CASt, Q 1S THE aAVE
VECTOH OF 0NE OF THE TWO FINAL-bTATE PHONONS. NO
EACITUN EFFLCTS ARE INCLUDEU. THE TEMPERATURE IS

TAKEN TO uE ZERO THNOUGHOUT. (AUTHOR) (U)
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U14CLAbiSIFIEU

I- RI EPORT BIBLIOGRAPHY SEARLH CUNrROL NO* /LZZHT

CLEVITE CORP CLEVLLAND OHIO ELECTRONIC REbEARCH DIV

IMPROVEMENTS IN COS THIN FILM SOLAR CELLSO (U)

DtSCRIPTIVE NOTE: FINAL TECHNICAL REPT, I NOV 67-1 NOV

69.
MAH 70 BP UVNNW, Fe |NASTbLINHo

Lo I
CUNTRACT: F33615-bu-C-1182

PNOJ:. AF-T88b

MONITOR: AXL 7u-U036

UNCLASSIFIED REPORT

DLSCRIPTONS: (OSULAR CELLSo
PERFURMANCE(ENGINEERING)), (eSEMICONDUCTINi
FILMSo ELECT81C TERMINALb). CADMIUM bULFIDES,
bCIE|TIFIC SATELLITEs BALLOONS, WORK FUNCTIUNS,

COPPER COMPOVNuS. SULFIDES (U)
IDENTIFIERS: OV1-13 SATELLITE, OVI-17 SATELLITE,
COPPLR SULFIDE5, ELECTRIC cONTACTSo OHMIC
CONTACTS (U)

THL REPORT 1S CONCERNED WITH T*U AREAS IN THE

CADMIUM SULFIDE SULAR CELL uEVELOPMENT PROGRAM:
(1) A PROuRAM OF FLIGHT PANEL CONSTRUCTION FOR
SATELLITE AND BALLOON TESTING OF COS SOLAR CELLS

AND (Z) A DEVELOPMENTAL EFFORT FOR IMPROVING THE
STAOILITY AND EFFICIENCY OF THE COS SOLAR CELL#
EAPLRIMLNTAL CDO bOLAR CELLS PANELS ARE BEING

TLSTED ON THE OVI-IJ AND UVI-17 SATELLITE
EAPLRIMENTS. THt UEVELOPMENTAL EFFORT 4AS
CONCENTRATED INrO THE FOLLOING AREAS: (1)
CONTACT RESISTANCL MEASURLMENTS MADE ON THE COS
CURRENT CULLECTOR GRID ADHESIVE, (2) AN

OPTIMIZATION OF THE CDS CELL FOR (aOOD LOW LIGHT
LEVEL PLRFOkMANCEs 131 AN OPTIMIZATION OF THE
CUrb WARRIER FORMATION PROCtSS AND (4) AN

INVESTIbATION OF COPPER NUDULES FOUND ON CDS

CELLS THAT HAD HELN DEGRADED IN THE OPEN CIRCUIT
VOLTA4E MODE* Ul
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AUiO 3~UNCLAbSIFIED

UC REPORT BIBLIUGRAPHY SEARCH CUNTROL NO. /LZIHT

AV-T0d 63d 2U/12
AEROSPACE RESEANCH 6ABS WRI4HT-PATTERSON AFS OHIO

DONUR-ACCEPTOR PAIR RECOMBINATIUN SPECTKA IN

CADMIUM SULFIDE CRYbTALSo (U)

JUN 69 RP HEYNULOSOD. Co ICOLLINST6
C. I

RLPTo NO$ ARL-70-OU55

PNOJ: AF-7885

TASK: 188SUO

U1CLASSIFIEU REPORT

AVAILABILITY: PUB* IN THE PtiYSICAL REVIEW* ViS

N3 P1267-1271, 15 DLC 69s

OkSCRIPTOHS4 (*CADMIUM SULFIUESs LINE sPECTRUM),

leCARWIENS(SEMICvNUUCTORS)m NECOMBINAT|ON
REACTIUNS), SEMICONDUCTORS, iEEMAN EFFECT,

CRYO4ENICS (U)

IUNTIFIERS: CARRIER RECUMdINATIUN, EMISSION

bPLCIHA (U)

DISCRLTE UONOR-ACCEPTOR PAIN LINES CONVERGING TO

THE 5163A BROAD GRELN PEAK ARE REPOxTEC. THE

LINc.5 ARE CHAkALTLRIZED IN ZERO MAGNETIC FIELD bY

SPIN-EXCHANGE SPLITTING WHICH DLCREASES WITH

INCKEASINs PAIR SEPARATIONo SOML OF THE LINES ALSO

SHO,, ZERO-MAGNETTIC-FIELD SPLITTING DUE TO CRYSTAL-

FIELD EFFECTS. ASSET OF CLOSELY SPACED LINES

CUNVEAGIN4 AT 2.518 EV IS ALSO REPORTED. SET
THIS zET OF LINES CAN BE INTERPHETEU AS DONOR-

A.CEPTOR PAIR LINES IN bHiNCH THE RECOMBINATION 6OES

TO AN EXCITED STARE OF THE ACCEPTOR. A GOOD

THEURETICAL FIT TO THE LNLR4Y PROFILE OF THL PAIR

LINES V AS NUT ALHIEVED. THE DENSITY OF PAIR LINES
CAN B ACCOUNTEU FO' BY A SINGLE DONOR AND ACCEPTOR#

(AUTHOR) (U)

328

UNCLAbSIFIED /ZZZHT



TI

r.'UNCLA5S I F SED

DUC REPORT BIBLIOGRAPHY SEARCH CONTROL NO@ /LZZHT

AU-70u dd 2U/12
OELARARE UNIV NLWARK 'DEPT OF PHYSICS

TRANSITIONS OETRELN CLASS I AND CLASS 11 CDS

CRYbTAL5 INDUCED BY HEAT-TRLATMNT, OXYGEN DE/
ADSORPTION AND ELLCTRON DOMBAROMENT2 (U)

UEC 69 %A wRIGmT#C9 IBGEERKo Ao I
CONTRACT: NONR-4J36(UD)

UNCLASSiFIED REPORT
AVAILABILITY: PUB, IN PHYSICA STATUS SOLIDI, V28

PKSI-KSb 1970,
SUPPLEMENTARY NOTL: SPONSORED IN PART BY JET
PROPULSION LAdoo PASADENA, CALIF*

OLSCRIPTORS; CSLMICUNODUCTORSt PmOTOCONOUCTIVITYI,
I*CAUMIUM SULFIDLSP PHASE tTUDIEbI, HEAT
TREATMENT, ELECTRON bOMBARUMENT, OXYGEN,
ADSOPTIONo CRYSTAL 6AXT4C4 DEFECTS (U)

I|ENTIFIERS; OXY4EN WESORPTIONs UESONPTIUN (U)

IT IS KNO*N THAT OXYGEN DLSORPTION CAN CAUSE THL
PHOTOCONDUCTANCL OF COS TO CHANGE MARKEDLY.
RECENTLY IT *AS SHOON DORLCTLY DY A MASS-
SPECTROGRAPHIC ANALYSIS THAT OXYGEN DESORPTION IN
ULTRA-HIGH VACUUM AT TEMPERATURES BETWEEN UO AND
30UC RESULTS IN AN INCREASE OF THE PHOTOCONDUCTANCE
BY FOUR TO SEVEN URUERS OF MAGNITUDE FOR UNDOPED
CLASS I CDS SINGLE CRYSTAL PLATELETS, IT WAS
SUg6ESTED THAT A THIN LAYER WITH A H14H DENSITY OF
DONORS (PRESUMAULI CD SURPLUS) IS RESPONSIBLE
FOR THE GREATLY ENHANCEj PHUTOSENSITIVITY NEAR THE
CRYSTAL SURFACE IN f-LASS I CRYSTALS, AND THAT
ABSORdED OXYGEN PARTLY COMPENSATES THIS ACCUMULATION
LAYER. 61TH DESORUEU OXYGEN THE ACCUMULATION LAYER
BECOMES FULLY ACTIVE AND THE PHOTOCONDUCTANCE
THEREFORE INCREAS4Ss AT ELEVATED TEMPERATURES THE
CO SURPLUS DIFFUSES INTO THE CRYSTAL dULK AND

CAUSEi TH.RE SENSITIZATION. IT IS THE PURPOSE OF
THIS SHORT NOTE TO GIVE FURTHER SUBSTANCE TO THIS
MODLL BY PRESENTING A SERIES OF SPECTRAL DISTRIBUTION

CUNVEs -OF THE PHOTOCURRENT AFTER CERTAIN TREATMENTS
SI ULTRA-H|,aH VACUUM# (AUTHUR) (U)

329

UNCLASSIFIED /ZZZMT



UNCL AbSjFIED

JUC REPORT BIBLIUGHAPHY SEARCH CuNTRUL NO. /iZZHT

AW-7UY 779 2U/6 20/5
AIR FORCE CAMBRIDGE REStARCH LABS L G HANSCOM FIELD
MASS

PULSE STRETCHINbj UTILIZING TWU-PHOTUN-INJUCEO
LIGHT AdSORPTION, (U)

NOV 69 hP HORDVIKA* I
MONITOR; AFCRL 7U-0q6

UNCLASIFIED REPORT
AVAILAILITY: PUB, IN I4E 4NL, OF WUANTUM
ELECTRONlLSm VQ .-b 6N P199-203 APR 70.

SUPPLEmENTARY NOT: NEVISION OF REPORT DATED 15 AUG
69.

DLSCRIPORS: (OLASLRS, L.14HT PULSES)i CADMIUM
$ULFIOD$s SEMlCONOUCTORSs FLUOREbCENCE (U)

IUENTIFIERS: *T4U PHOTON AdSURPTION, Q SNITCHED
6ASE4S, RUUY LASLRb (UI

THE EFFECT OF I1SETTING ANi LLEMLNT LXHIBITING

INDUCED ABSORPTION INTO A Q-SoITCHEU LASER CAVITY
IS INVESTIGATED TmEURETICALLY AND EAPERIMENTALLY*
THE RATE EQUATIUNS ARE SOLVED ASSUMING TWO TYPES OF
NONLINEAR LOSS, ONE BEING PROPORTIONAL TO THE SWUARE
OF THL LASER INTENSITY ANU THE OTHER BEING

PROPORTIONAL TO THE PRODUCT OF 6ASE INTENSITY AND
DENSITY OF EXCITEU LLECTRONS IN THE NONLINEAR
ABSORBER. EXPERIMENTS ARE PERFORMED WITH A
RUTATINti-PRISM RUOY LeSER WITH A CD$ CRYSTAL IN

ITS CAVITY. IT IS E5TABLIHLD THAT TWO-PHOTON
ABSuRPTION TAKES PLACE, AND AS PREDICTEP BY THE
THEORY THAT THE OUTPUT INTENSITY ANU OUTPUT ENENGY

BUTH UECREASE AND PULSE LLNbaTH INCREASES AS COMPARED
WITH THE NORMAL Q-S"ITCHEU CASE. IN ADDITION# THE
OUTPUT PULSE HAS AN OSCILLATORY BEHA'IORe AND IT IS
SUGGESTED THAT THIS IS CAUSED BY LOSS DUE TO TH.
EXCITED ELECTRONS, kHICH ARE FOUND TO HAVE A LIFETIME
OF APPROXIMATE!.Y 9Q NS. (AUTHOR) (U)
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UNCLAbSIFIED

ooC NEPONT BIBLIOGRAPHY 5EARCH CONTROL NO. /LZZHT

AU-7O9 M9o 2U/2 20/12
EAGLE-PICHER INDUSTRIES INC MIAMI OKLA MIAMI RESEARCH
LABS

RESEARCH IN FURIFICATION AND SINGLE CRYSTAL GROWTH
OF II-VI COMPOUNDSD iu)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPTo I MAY 68"30
APR 7U.

JUN 70 133P FAHRIGRICHAND H, IWLBBo
GEORGE No IPORTERsCLIFFURD No I

CONTRACT: F33615-67-C-1575
PROJ: AF-7a65
MQNITuRj ARL 7U-uI06

JNCLASSIFIEU REPORT

DESCRIPTORS; (*ZINC COMPOUNDS. CRYSTAL GROWTH),
IOCAUMIUM COMPOUNDb, CRYSTAL GROATH)t
(OSEMICONoUCrORSt *CRYSTAL GROWTH). CADMIUM
SULFIDESo OXIDES, SULFIDES. 5ELENIDESt
TELLURIDES, ZINC SULFIDES. CHEMICAL ANALYSISt
IMPUAITIES, HIGH-PRE55URE RESEARCH (U)

IUENTIFIERS: *GRUUP 2B-6A COMPOUNDS,
OHYUAOTHERMAL CRYSTAL GROWTH (U)

THE PURIFICATION, BY MULTIPLE TREATMENT STEPS, OF
CADMIUM MLTAL AND ELEMENTAL SULFUR IS DESCRIBED.
IMPURITIES IN CADMIUMo AS DETERMINED BY EMISSION
SPECTROGRAPHIC AND ATOMIC AbSORPTION ANALYSES AND
IMPURITIES IN SULFUN DETERMINED BY MASS
SPECTROQRAPHIC ANALYSES ARE GIVEN* THE PREPARATION
OF VARIOUS PURE SEMICONUUCTuR MATERIALS OF THE
GROUP I1-VI COMPOUNU TYPE IS DICUSSED AND
TABLES OF ANALYTIQA6 DATA FOR EACH ARE INCLUDED.
THE LEVEL OF IMPURITY CONCENTRATION IN SYNTHESIZED
CADMIUM SULFIDE *AS SIGNIFICANTLY LOWERED. IHE
GROWTH OF CRYSTALS UF PURE l-VI COMPOUNDS AND
MIXTURES OF COMPOUNuS FROM THE MELT IN THE PRESSURE
FURNACES IS REPURTEUw INCLUDED ARL DATA CONCERNING
DOPING OF MELT LaROWN CRYSTALS WITH VARIOUS ELEMENTAL
OUP|N4S BOTH SINGLY AND IN PAIRjs EAPERIMENTS ON
THE GROWTH OF ZNO CKYSTAL5 WY THE HYDROTHERMAL
METHOD AR. QIVENs ALONG WITH THE PREPARATION AND
OPENATING PmOCE&)UREb USeD WITH IHE AUTOCLAVE. GEL
DIFFUSION CRYSTAL GNOWTm tXPER1MENT5 ARE ALSO
REPORTED. (AUTHORI (U)
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UNCLASS IF IED

DOC REPORT 01OL.I04,APHY SEARCH CONTROL NO* /ZZlHT

AU-7U9 988 2U/b 20/6
MAS5ACHUSLTT5 INST UF TECH CAMBRIDGE CRYSTAL PHYSICb
LAD

GROa.Tm OF TmIOS9PINELS (INVEbTIGATION OF CRYSTALS

FOR COZ HIG POWER LASER WINDO*b)v (U)

DESCRIPTIVE NOTE: FINAL REP?. I JUN 68-30-NOV 699
OUL 70 5 1P SMAKULAALEXANDE' ;LINZ,

ARTHUk I
REPT. Nos TR-15

K CONTRACT: I4D0jU14-67-A-02U4-Ouj25
PkOJ: NR-015-:12

UNCLASSIFIEO REPORT

DESCRIPTORS; (OGAS LASERSi, *UPrILAL MATERIALS),
(OINFkARED WINDOo#S, 'LASERS), SEMICONDUCTORS,
NUbIUIUM CUMPUUNIJS, IODOIE5, ULTRAVIOLET OPTICAL
MATERIALS, SINGLE CRYSTAL.Si 5PEC'TRA(VISIULE#
ULTRAVIOLET), 5PtCIRA(INFRARLD)o PURIFICATION,
LRYSfAL GROWTH, INUIUM COMPOUNUS, SULrIDESs
CADMIUM SULFiL)ESo CARBON DIQAIDE, CHLORIDES (u)

IUENTIFIERS: INDIUM hULFIDES, *CARBON DIOXIDE
LASERS, RUBIDIUM CHLORIDE (U)

THE REPORT DEALb WITH THiE IN4VESTIGATION OF SINGLE
CRYSTALS FOR H1(ZHER POWER LASER WINDONSe THE
FOL60,4ING CRYSTALS MERE GRO*N AND THEIR OPTICAL
PROPENTiES STUDIED: KF, RbFs CSFI
NACLS K(.Li RSCL; KBR, RUBR, CSBRI
CS13 AGBR; CUCL; PBCLZs PbBR21

CO~S, IN2S~i, AND COSeIN2539 THE
ULTRAVIOLET (OR VISIBLE) ANU INFRARED AbSORPTION
EDGES MERE MEASORLD. THE INFLUENCE OF AbSORPTIQN
MAAIMAw TEMPERATURE AND IMPURITIES ON THE AbSORPT ION
EDGES Is VISCUSbED. COMPARlING THE AbSORPTION AT
10*6 MICRU m WITH INFRARED ABSORPTION EDGESo THERE 1S
AN LVIDENT RELATION; FOR MOST CRYSTALS THE
Aasu&RPTION AT IUis6 MICRO M DECREASES WITH INCREASING

SPETIALl.ISTANLE FNOM THE ABSORPTION EUE.ROCL

HAS THiE LUWES? ABSONPTIUN OF ALL INVESTIGATED
CHYSiTALS. DEVIATION FROM THE ABOVE RELATIGN IN SOME
CRY5TALS IS CORRELA TED TO CHYSTAL DEFECTS OR SURFACE
CONTAMINATION, THE PURE PULYATOI-1IC SEMI-CONDUCTQJRS#
CU~s IN.iSJ AND CD591N2S3 SHOWED TOO
OR'OERS OF MAGNITUDE HIGHER ABSORPTION THAN MOST IONIC
CRYSTALS ANU THE REFORE ARE NOT SUITABLE FOR HIGH
POvwR LASER tINDO*Se rOX WETTER AiINDJOOS A FURTHER
IMrOVEME.iT OF CRYSTAL PURITY IS NECESSARY.
(AUTHOR) 332 (U)
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UNCLASSiFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

A9-710 194 2U/12
BROON UNIV PROVIDENCE R I DEPT OF PHYSICS

MODULATED PIEZOREFLECTANCE IN SEMICONDUCTORS (U)

JU4 69 1'4P GAVINIoANIBA6 ICARDONA,
MANUEL

CUNTRACT; UA-3I-i24-AROW(-4)
P0OJI OA-2-O-O6II02-UIlI-B
MONITwR| AROO 6412|25-P

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN PHYSCAL REVIEq, VI N2 P672-
662, IS JAN 70.

WPPLEMENTANY NOTE: SPONSORED IN PART BY NATIONAL
bCIENCE FOUNDATION.

DESCRPTOkS! (*SEMICUNDUCTORS9 *3ANO THEORY OF
50LIDS)o GERMANIUMt QALLIUM ARSENIDES ZINC
SULFIDES, CADMIUM SULPIDESe CADMIUM SELENIDES,
INDIUM COMPOUNDS@ ZINC COMPOUNDSs ANTIMONY
COMPOUNDS, OXIDES, PHOSPHIDES, TELLURIDES,
CRYO.ENICS& PIEZOELECTRIC TRANSDUCERS (U)
IDENTIFICRS: PIEZOREFLECTANCEr GALLIUM
ANrIMONIDES, INDAUM PHOSPHIDESe CADMIUM
TCLLUR!DES, ZINC OXIDES (U)

THE DIRECT iAPS OF 4Eq GAAS, GASh,
INP, ZNS, COTE# CDSE, COS, AND
ZNO HAVE BEEN MEASURED SIN6 THE PIEZOREFLECTANCE
TECHNIQUE, THIN SINQLE CRYSTALS OF THESE MATERIALS
WERE MOUNTED ON LEAO-ZIRCQNATE-LEAD-TITANATE
PIEZOELECTRIC TRANSDUCERS AND COOLED TO 77K6
MEASL.'EMENTS WERE PERFORMED WITH THE STRESS APPLIED
ALONG THE (1I00 AND (111 CmYSTALLO4RAPHIC
DIRECTIONS OF THE CUBIC MATERIALS AND ALONG THE
(OO1) AND (11-20) UIRECTIONS OF THE
HEXAGONAL MATERIALS* THE SHEAR VEFORMATION
POTENTIALS & ANQ D OF THE HIGHEST VALENCE-BAND 5TATL
OF THE CUBIC MATERIALS *ERE DETERMINED FROM THE RATIO
OF THL INTENSITY OF THE LIGHT POLARIZED PARALLEL AND
PERPENDICULAR TO THE DIRECTION OF THE STRESS AND THE
KNOwN VALUES OF THE HYDROSTATIC DEFORMATION
PCTENTIALSe THE RESULTS SHOW A CONTINUOUS INCREASE
OF THE RATIU D/U FR01 THE COVALENT MATERIALS GE AND
Si TO THE PARTIALLY IONIC 111-V AND II-VI
COMPOUNDS. A SIMPLE POINT-IUN MODEL IS PROPOSED TO
EXPLAIN THE INCREASE IN THE RATIO D/B WITH INCREASING
IONICITY FOR THE CUBIC MATERIALS. FOR THE WURTZITE
MATERIALS, SIMILAR MEASUREMENTS YIELD RATIOS OF SHEAR
10 HYDROSTATIC DEFORMATION POTENTIALS,

333 (U)
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UNCLASSIFIED

DDC REPORT 0161BOGRAPHY SEARCH CONTROL NO# /ZZZHT

A99710 20 20/1 20/12 9/1
ARMY LLECTRONICS COMMAND FORT MONMOUTH N J

ACTIVE ACUUSTO-OPTIC MODULATORS* (U)

OLSCRIPTIVE NOTE: TECHNICAL REPT.o
JUL 70 65P MAURUROBERT I

R9PTv NOe ECOM-3309

PNOJ: DA-I-S-662704-AuI99
TASK: 1-5-66270'A%19906

UNCLASSIFIED NEPOmT

DESCRIPTORS: t*ULTRASONIC RAUIATION, SOURCES)@

(*PiLZOELECTRIC LRYSTALS, SEMICONDUCTOR DEVICES).
MODULATORS, SEMICONDUCTORSe CAOMIVM SULFIDES,
LA5ENS, OSCILLATOR$ (U)

IDENTIFIERS: OACOUSTOOPTIC mODULATORS.
ACOUSTOOPTIC INTLRACTIONS PIEZOELECTRIC
SEHICONDUCTORS, ULTRASONIC OSCILLATORS (U)

IN RECENT YEARS THERE HAS BEEN CONSIDERABLE
INTERESI IN THE UbE OF ACOUSTO-UPTICAL INTERACTION
PHENOMENA FOR THE MODULATION, DEFLECTION, AND Q

SWITCHING OF LASERS. THIS HAS BEEN DUE PRINCIPALLY
TO THE DEVELOPMENT OF NEW MATERIALS AND TECHNIQUES
WHICH HAVE MADE SUCH DEVICES COMPETITIVE WITH THE

aETTEN ESTAWLISHEU MECHANICAL AND ELECTRO-OPTIC
MLTHOOSe TYPICALLY AN ACOUSTO-OPTIC SYSTEM CONSISTS
OF AN INTERACTION MLDIUH ONTO WHICH A PIEZOELECTRIC
TkANSUUCER IS BONUEDs AND AN ReFe POWER SOURICE
WHICH EXCITES THE THAVSDUCEH PRODUCING THE REQUIRED
ACOUSTIC wAVES9 THI6 REPONT DISCUSSES A SIMPLIFIED
ALTERNATE APPOACM 10 THIS vROBLEM IN WHICH AN ACTIVE
ULTHASONIC OSCILLATOR EXCITED BY A DC VOLTAGE
SOURCE SERVES AS UOTH THE INTERACTION MEDIUM AND THE
GENERAIOR OF THE ULTRASONIC WAVES. (AUTHOR) IU)
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UNCLASSIFIED

UJDC REPORT dIBLIOGRAPHY SEARCH CONTROL NO. /IZZHT

AIJ@?II U 448 a0/12
MASSACHUSETTS INST or TECH LEXINGTON LINCOLN LAO

PHOTOLUMIINESCENCE DUE TO :SoELE4TRONIC OXYGEN AND
TELLURIUM TI4APS IN 1I-VI ALLOYS* IU)

DESCRIPTIVC NOTE: JOURNAL ARTICLE,
OCT 69 Id? ISELERGLRALO We 15':RAUSS,

ALAN Js I
RLfT. NO. JA-3579
CONJTRACT: AF i9(62d)'S167
MONITUR; EUD TR-70-218

UNCLASSIFIED REPORT
AVAILABILITY: PUBs IN JINL. OF LUMINESCENCE, V3 Pl-
17 1970.

DESCRIPTORS: (*SEMICOIDUCTORS* OLUMINESCENCE),
I"PURITIES. CRYSTAL LATTICE DEFECTS, OXYGEN,
ZINC COMPOUNDS, TELLURIDES, SULFIDES# CADMIUM
COMPOUNDS, SELENIDESs SOLID SOLUTIONS, CADMIUM
S'JLFIDES9 CADMIUM SELENIDES, ZINC SULFIoEss
AC I TONS (U)

IUCNTIFIERS: OPHOTOLUMINESCENiCE (U)

fHOTOLUMINESCENCE SPECTRA AT qs2K DUE TO OXYGEN
AND TELLURIUM ISOELECTRONIC TRAPS HAVE BEEN OBSERVEO
IN THk FOLLOWING 11-VI S1OLIU SOLUTIONS PREPAREDI
ST ANNEALING PONDER MIXTURES OF THE BINARY

COMPOUNDS: 0 IN ZNTE(I-X)SE(XI,
ZNTE(1-XIS(X), AND ZN(I-
YICOtY)TEI TE IN ZNUl-YlCDiy)Sl
ZNII-Y)CO(Y)SE, ZNSII-X)SL(X)#
CDS(I.XJSE(X), AND INTL(Iu
X)SE(X). IN ALL CASES THE QUALITATIVE CHANGE
IN TRAPPING ENERGY WXTH ALLOY COMPOSITION, AS
INDICATED BY THE CHANGE IN PHOTOLUMINESCENCE ENERGY
RELATIVE TO THE ENERGY GAP, IS CONSISTENT WITH THE
ISOELECTRONIC TRAP MODEL. ACCORD'NG TO THIS MODEL,
THE TRAPPING ENERGY FOR AN EXCITON dOUND TO THE TRAP
SHOULD DEPEND PRIMARILY ON THE DIFFERENCE IN
ELECTRONEGATIVITY BETWEEN THE IMPURITY AND THE HOST
ATOM WHICH IT REPLACES. FOR ALLOYS INVOLVING
SUBSTITUTION ON THE ANION SUB-LATTICE, THE 'TRAPPING
ENERGY DECREASES MARKEDLY WITH INCREASING X EXCEPT
FOR TE IN ZNTE(l-Al5[(Xl@ WHERE THE
OPPOSITE CHANGE OCCURSe FOR ALLOYS INVOLVING
SUBSTITUTION ON THE CATION SUB-LATICE, THE TRAPPING
ENERGY DOES NOT DWEND STRONGLY ON Ye (AUTHOR) u
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZZZ T

A'71U 636 IU/2
CLLVITE CORP CLLVLLAND OHIO ELECTRONIC RESEARCH DIV

THIN FILM COS SOLAR CELL FAbRICATIUN PARAMETER
STUDYs (U)

DESCRIPTIVE NOTE: INTERIM TECHNICAL KEPT.,
JUN 7U 17P DEUCHERsT. Fs I

CONTRACT: F33615-68-C'1182
PROJ: AF-7B85
TASK: 788500
MONITOR: ARL 7U-U099

UNCLASSIFIED NEPORT

DESCRIPTORS: (OSULAR CELLS, MANOFACTURING
METHODS)o CADMIUM SULFIOLSo METAL FILMS,
5EMICONDUCTING FILMS, PLASTIC COATINGS, VAPOR
PLATING, VACUUM APPARATUS, BARRIER COATINGS (U)

IDENTIFIERS* THIN FILMS (U)

THE STUDY IS ESSENTIALLY, A BRIEF DESCRIPTION OF
THE PROCESSES, CURRENTLY USLD AND ALTERNATIVES,
NECESSARY TO THE MANUFACTURE oF THIN FILM COS
SOLAR CELLS* THESL PROCESSES RELATE TO THE
APPLICATION OF THE CONDUCTIVE LAYER TO THE PLASTIC
FILMo PLATING ON OF A SUITABLE METALLIC INTERLAYER&
DEPOSITION OF THE CUS LAYERo FORMATION OF THE
BARRIERe ATTACHMENT OF THE CONDUCTIVE GRID AND COVER
PLASTIC AND IN PRUCLSS AND FINAL TESTING, MATERIAL
COSTS AND PRODUCTIVITY UF EACH OF THE PRESENT
MANUFACTURING PROCESSES ARE LISTED, AND AS A
COMPARISON, MATERIAL COSTS AND PRODUCTIVITY BASED ON
HIGH PRODUCTION METmOoS ARE ESTIMATED WHEREVER
POSSIBLE, THOSE PROCESSES OH OPERATIONS WHICH LEND
THEMSELVES PRESENTLY TO LAR4E VOLUME PRODUCTION HAVE
BEEN INCORPORATED INTO SUGGESTED MECHANISMS THAT ARE
BRIEFLY DLSCRIBED. A FEto OF WHICH GRIDDING IS AN
EXAMPLE, ARE IN NEEU OF FURTHER STUUYt AS TO
PROCESSES WHICH ARE MORE ADAPTABLE TO MECHANIZATION
THAN AT PRESENT, (AUTHOR) (U)

336

UNCLASSIFIED /ZZZHT



UNCLASIFIED

UDC HEPORT BIBLIUGHAPHY SEARCH CUNTRUL NO. /LZZHT

AU-IU 932 9/I O/1 2Ula
CALIFURNIA UNIV BLRKELEY DEPT OF ELECTRICAL
ENGINEERING

ACOUSTOELLCTRIC DEVICE APPLICATIONS OF PIEZOELECTRIL
AND SEMICONUUCTIN4 THIN FILMS, (U)

14OV 69 7P TURN"'RoCo We I
CONTRACT: AF-AFO$Rl'$BB6bB
PkOJ: AF-47S

MONITUR: AFOSR 70-9302TR

UNCLASSIFIEU REPORT
AVAILABILITY; PUB. IN JNLs OF VACUUM SCIENCE

AND TECHNOLOGYo V7 N2 P304-306 1970.

DESCRIPTORS: 49PIELOLLECTRIC CHYbTALbo ULTRASONIC
RADIATION), i*PIEZOE6ECTRIC TRANSDUCERSo
DESIGNIo (.SEMICUNOUCTIN4 FILMS, MICROWAVE
FREQUENCY)o SINGLE CRYSTAL$, CADMIUM SULFIDE,
LITHIUM COMPOUNDbe ZINC COMPuUND., NIOBATESo 'UA

OXIDES (U)
IDENTIFIERS: 'MICROWAVE ACOU!TICbo SURFACE WAVESP
THIN FILMS, ACOUbTUE6ECTRIC LFFECT, LINC OXIDES,
LITHIUM NIUBATES (U)

RECENT ADVANCES IN MICROWAVE ACUUSTI.S TECHNIQUES

HAVE RESULTED IN A OROWIN4 DEMAND FUR HIGH-QUALITY
THIN FILMS FOR USE IN VARIOUS ACOUSTIC UEVICES.
ONIENTEo PIEZOELECTHIC FILMS WERE FIRST USED TO
INCNEASE THE EFFICIENCY OF TRANSDuCERS FOR dULK
ACOUSTIC HAVES AT FREQUENCI|S AbOVE THE LIMIT OF
CRYSTAL PLATE RESONATORS ALTHOUGH LXTENSIVL
APPLICATION OF THESE TRANbDUCERb IN BOTH PASSIVE ANJ

ACTIVE DEVICES HAS oECOME PUSSIbLE RITH THE
IMPROVEMENTS IN FILM QUALiTY, IT NOn APPEARS THAT
SURFACE E.ASTIC WAVES WILL AFFORD THE MAIN VEHICLE
FUR THIN-FILM ACOUSTIC uEVICE APPLICATIONS. THE
PROPERTIES UF SURFACE WAVES ARE DISCUSSED HERE AND
THE PRINCIPAL DEVICES CURkENTLY UNDER INVESTIGATION
ARE DESCRIBEDo THE VETAILED REQUIREMENT$ OF THIN

FILMS SUITABLE FOR bURFACE oAVE DEVICES ARE PRE5ENTD
TOGETHER wITH EAAMPLES OF THE SHORTCOMINGS OF

CURRENTLY AVAILABLE FILMS. PARTICULAR ATTENTION 15
FUCUSED ON AMPLIFYING STRUCTURES EmPLOYIN, 4ITHLR
LAR4E AREA ORIENTED P ELOELECTRIC FILmS OR HIGH-
MOBILITY SINGLE-CHYbTAL SEMICONDUCTOR FILlS,
(AUTHOR) (U)
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UNCLASSIFIED

DOQC REPORT 5166106APHY AEARCH CONTROL NO, /9ZzHr

AD-71u 988 2U/12 ao/s

NAVAL ELEC.TRONICS LAO CLNTEN SAN DILGO CALIF

PHYb!CS Of $YIMIJLATt.D EMISSION IN 11-VI
SEMICUNUULTINI COMPUUNDSP (U)

DLSCRIPTIVE NOTL: RESEARCH4 AND DEVELUPMENT RLPT. NOV 69-
APR 7U,

JUN 7U 141P TAYLURsR. Fe
RLPTs NO. NELC-TR-1713
PNO~J; NELC-ZZ12o, U-b2-512-0U3

UNCLASSIFIED REPOR~T

DLScN IPTORS: (OSEMICUNOUCTUR~s Aa5ORPTION4
bPLCTRUM)i (OLASL.Rhe SEMICUNuUCTOR DEVICLS),
IOCAOMIUM 5ELLNIUEbs PUMPINGIOPTICALHo
LXCITONS, p'HoNONb, CADMIUM SULFIUES (U)
IuENTIFIERS: OSEMICONOLJCTOk LASERS (U)

THE LITLRAThJRE RELATED TO STIMULATED) EMISSION IN
II-Vj SEMICUNOUCTIN4a COMPOUNDS 1S SOMMARIZED.
STIMULATEDL)kM15bIUN GAIN CURVES ARE CALCULATED FOR
CUSt.. (AUTHOR) IU)
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IUNCL.ASSIFIlED
LIOC RIEPORT BIBiLIGNAPHY SEARLH CONTROL NO* /LzzHr

AO-1a: 9l14 2U/12
MASSALHUStTTS IiST uF TECH .AMONIDGL RESEARCH LAB OF*

ELLCTXON I(S

ENHANCEMENT OF THI. IIEZUELELTRILALLY STIFFENEDI
ULTN~ASONIL VLLOLITY BY ELECTRON TRAPPIN~a IN CDSs

IU)

APR 7U 5.P KRISCHEReC4AILES ;INGARDsUNO

CUWTIIACT: r4OOO'$-67-A-Z2U4-OijI9

UNCLASSIFIEI REPORT
AVAILABILITY: PUB. IN Pm,.ILcS L.TTEp4So V32A NI
P'41-sit I JUN 70.

DLSCIIIPTORS: I.SLMICONDUCTOR!)o PIEZOELECTRIC
CRYSTALS). (*CADMIUM SULFIQE59 ULTRASONIC
NAVIRATION)s VELOCITY, CRY04ENICS fU)
IUENTIFIERS: PIEZOLLLCTRIC SEMICONDUCTORS,
LLECTRUN TRAPS (U)

IT 1S SHOroN THAT THE ULTRASUNIC VELOCITY IN
SEMICONDUCTING CDS, IN THL PRESLNCE OF AN APPLIED
EELTRIC LIRIFT FIEL0, CAN EACEE) TH*E
PIEZOELECTRICALLY STIFFENED VALUE FOR THE INSULATIN6
MATLRIAL. IF THL ELLCTRON-TRAPPING RELAXATION TIME 15
NQNZENOv (AUTHOW) (U)
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UNCL ASS IFILED

UDC NEPO'CI Lb.BL1OGMAPHY SEARCH CONTROL NO# /iZZHT

AU-71., v36 2U/12 13/8 10/2
FUREIr1N TLCHNOLOGY I)IV RIGHT-PATTERSON AFB OHIO

PR~OP~ERTIES OF P-N JUNCTIONS IN CADMIUM SULFIDE
ANU CONSTRUCTION UF PHOTO LLCTRIC TeHANS~uCERSO (Ul

JUN 7U dP KNLV;STEFAN ;STOYANOViVASIL
ISTkFANOV,ROOOSLAV

RL.PT# NO* FTO-HC-2J-133-7O
PHOJ: FTU-723UI7W

UNCLASS IF I L NEPONT

SUPPLLMLNTANY NOTL.: LOITLD TkANSe OF BULGARSKA
AKADLMIYA 14A NAUKITE, SOFIA# FIZICHEbKI INSTITUTe
lZVEsTsYA, V17 P13-2u 1968,

DESGRIPTOKS: (*SLMICUNDUcTORSo INTERFACES)@
(OCAOMIUM 5ULFIOESp PH'OTELECTRIC EFFECTI,
(*SOLAR~ CELL!s. MANUFACTURING METI40053,
PEOFuRMANCE(LNcGINEE.RING)o US5R (U)
SUENT IF IERS 05E141CO14DUCTOII .UNC rIONSo
TRANSLATIN 104 IU

'HE DEVLLPM1ENT OF tFFICILNT PHOTOELECTRIC
'.UNvENTLR$ dAsEo. UN COS 15 wESCHIBE * THE
PHOTOLECTRIC P-N JUNCTIONS hWLRL MAuE AS FOLLONS:

CADm1IUM SULFIDE PoWOER *A$ IPRL55ED INto SMALL
TABLETS UNDER A PWESSURL OF SEVERAL HUNuRED KILOGRAMS

PER CM(5UPEWSCRIPT Z)o THL TABLETS WERE~ BAKEDI
FUR l Mlii uNuEH CL.USELY CoIwTHOLLLD CONL)ITIUNS TO
FORm P~URE MONOCHYSTALS (SIZE, UIP TO B0 MU) ON ONE

SILE UF THE TABL.ET, I.E.. To FORM THE bORKING SURFACE
Of THL CONV~LRTENP THIlS AORKIN(i bURFACE aA5 THEN
IMMERSEU FOH 5EVERAL SECONDS IN A BOILING# SATURATEO
WATER SOLUTION OF COPPER SULFATE TO COVER IT WITH A
T'ilij COATING WHICH LONTAIiIEU P-TYPE CARRIERS AND WAS
PKEbOMEU To BE FORM'-.D BY THL CHLMICAL REACTION 4hIVE4.
THE CUATEu TAbLtT WAS TNEii HEATED AT A TEMPERATURE
OF JSL} UELRLES .L14IGRAUE FUR AbOUT 2U SEC. THE
CuNVERTLR WAS CUMPLt.TED BY LEPOSITING ELECTRODES ON
BOTH SIDES OF THE TABLET. EPFICIENCIES OF THE ORIDER
OF a PEHCLNr %ENE OdTAINEUO ITH THlE DESCRIBED
PHOTOLLECTRIC CONvENTERSP (AUTHOR)(U
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UNCLASSIFIED

UDc REPONT BIBLIUGHAPHY SEARCH CUNTROL NO. /LZZHT

AO-71J 11 2U/12 10/6
CORNELL UNIV ITHACA N Y MATERIALS SCIENCE CENTER

LUMINESCENCE STUDY OF EACITON-EACITUN INTERACTION
IN CAUMIUM SULFIDEo CADMIUM SELLNIOL AND ZINC

OX uE (U)

DESCRIPTIVE NOTE? UOCTORAL ThESibo
JUN 7U I4uP MAGDEtHCHAEL DOU4LAS I

REPT, NO, MSC-I3d5s MSC-TR-31
CUNTRACT: NONN-4onI147

UNCLASSIFIEU REPORT

DESCRIPTORS: (9SSMICONDUCTURS, 06UMINESCENCE),
(OLAuMIUM SULFIDESo LXCITONS), (*CADMIUM
5ELEwIUESo EACITUNS)o BAND THEORY OF SOLIDS,
ZINC COMPOUNUS, LXCITATIUN, PHONONS, CRYOGENICS,
LASENSo OXIDES, THESLS (U)
IDENTIFIERS: 'EXCITON EXCITON INTERACTIONS# OZINC
OXIDES, TWO PHOTON AdSORPTION (U)

THE THESIS REPORTS THE RESULTS OF AN EXPERIMENTAL

STUuY OF LUMINE CENCE IN SEVERAL 2-6 SEMICONDUCTING
COMPOUNDS AT EXCITATION LEVLLS. PROVIDED BY LASER
PULSES, OF I KW/SW CM TO 6 MW/SW CM. UNuER SUCH

CONUITIONS AN AUDITIONAL LUMINEbCENCE BAND APPEARS
WHICH IS NOT OBSERVED WHEN LUMINESCENCE 15 EXCITED dY
MUCH 6OWER INTEiqSITY CONVENTIONAL MeRCURY LAMPS$
THE AUDITIONAL LMISSION WAS OBSERVEO IN TAO

DIFFERENT TYPES OF CDS AS WELL AS IN CDSE AND
ZNOo IN EACH CASE IT INCREASED AT A RATE
FASTER THAN LINLAR. BECOMINQ PROMINENT IN THE RANGE
IU - 100 KW/SQ CM WHEREAS LUMINESCE14CE ATTRIBUTED
T JOUND LXCITONS I CREASLD LIN.ARLY WITH EXCITATIOw
INTENSITY AT FIRSTo BUT EVENTUALLY, IN ALL CASES

EACEPT ZNU, APPEAREO TO SATURATE. A KINETIC
TREATMENT OF TH. MOWEL fIELDS THE FoLLOWING VALUE FOR
THE CROSS SECTION FUR THIS PROCLSSA 10 TO THE 16TH

PUaNR/Sw CeM (AUTHOR) (U)
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UNCLASSI F IED

QDC REPOikT dldLIO~kAPHY SEARCH CONTROL N0. /IZZHT

OHIO sT.'TL UNJV RESLARCM FOONL)ATION COLUOUSI

SURFACE MURPHULOGY OF SUBLIMATEU CRYSTALS OF CAUMIUM u
AND ZINC bULFIDLSs

JAN 7U loP MU~NIR.L. As ;HIHTHPJ* P.e

RLPT. NO. uSURF-2966-TR-1
CUNTRACTl NO14-67-A232-UOtOl NONN-4YbIZ6)
PROj: t4-O36-o'47, USURF-,9966

UNCLASSIFIEU REPORT
AVAILABILITY; PUd. IN JNLo UF APPLIED PHY5ICS,
V41 Nb IP2697-27U4 MAY 7be

SOPPILML.NTARtY NUTL: PREPARLD IN LOOPLRATION vITH SAN

405bL STATE COLLos CALIF. DkPTs OF MATERIALS

DL.SCRIPTORS: CRCYSTAL GRO~bTmq 05SLIMATION),
(OCAOMIVM 5ULFIDLS, bURFAC. IPROPRTIES), (OZINC
:aULF'IUL~o5, NFACL PRLIPERTIESJ, SINCaLE CRYSTALS,

bEmiCONDUCTONS, LTCHtD CHY5TALSo DISLOCATIONS (01

THE SURFACE STRUCTURE OF (OuOl)- AND (IU(-
IIO,-ORIENTED SIN.,LL CRYSTALS Of ZNb ANO
CUS SUBLIMATED UNLJErl CONTiiOLLLD VARIABLE VAPOR
PHEbSURE vvAA) INVEbTIGATLDs THE RESULTS WERE FOUND

TO dE CONSISTENT RITH TmE TLRRACEinLEDGEinKINK MODEL OF

SUdLIMATIUN, PObSIBL.E REVISION$ TO THE THEORY OF
THaE EFFECT OF CHARGLD CARRIER CONCENTRATION ON
SUBLIMATION OF It-VI COMPOUN'DS ARE SUGGLSTED*
(AUTHOR)(U
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UNCLASS I FIED

VOLD NEPOftT SIBLIUGkAPHY bEAR(.H CONTROL NO. /LZZ14T

AUl-li1 314 /1
MASSACHUSk.T INST OF TECH LEXINGTON LINCOLN LAd

QUANTITATIVE ANALYSIS OF TERNARY AND
QUATERNARY SEMJ4ONDUCTING A.t OY!, OITH
ELk..TRON MICROPHObE. IU)

OLS(.NIPTIVE NOTE: JOURNAL ARTICLL,
JAN 70 11 P FliNMARY C. I

RLPT9 NO. JA-3646
CUNTRACT; AF 19(62d)-5167
MUNITuR: ESO TH-70-25'4

UNCLA5SIFIEU KEPOIRT
AVAILABILITY: PUS* IN ANALYTICAL CHLMISTRY, V'$2 N9
PIO&4-IUB6 AUG 10.

OLS(.NIPTORS; (OSkMICUNDUCTURS, OW~UANT ITATIVE
ANALfSIS)o CADMIUM SULFIDES, LEAD COMPOU14DS,
(AUMIUM SELE14IDEb, GERMAINIUM COMPOUNDS,
rELLURIDES, SULFIDES@ SELENIL)ES (U)

IUENTIFIERS; *GRUUP '4A-6A COMPOUNDS, *GROUP
JB-6A LOMPUUNO59 ELECTRON PROBES (U)

QUANTITATIVL ANALYSIS WITH THE ELLCTRLIN MICROPROBE
DEPENOS UPON TI4L LONVERSIUN OF MEASURED X-RAY
INTENSITIES To I LMMCAL COMPOSITIONS. THE PAPER
DLSCRIBES A MLTHOO~ biHICH USES THEORETICAL CAL.ISKATIUN
CURvES IN THE DLTERMINArION OF LLEMLNTS A AND 8
IN TERNARY A(I.A)b(X)C ALLOYS WHICH ARE
PSEUDOUINARY 5OLIU bOLUTIQNb OF THE SLMICUNDUCTING
CUMPOUNLIS AC AND bCo THIS METHOD HAS BEEN USED
FOR ANALYNill4 THlE FULLOOING ALLOYS,. CDTL4I-
X)SL(A)o CDS(1AX)SE(X), ZNUI-
Xi Cu~(A 5, ZN (I-A) CD(A) TEi
ZNTL(I-AIS(IA), iNTEI I-X)SE(A)s
ZNSE (I-A) S(Alo HG I X) Co ()TE,
Pb( 1-AIGEIXISE, Pd(IoXAIGE(X)TE9
ra( I-A)SN(X)Se PS(I-XISN(A)SE,
Pb( I-A)5NIX)TC, SN(I-XkiE(X)TEo
QAAS (I-XlP (A)m *4A (I -X)I N I £ )
(aAlI-A)IN(X#'ASo INSO(I-A)TE(X)i
PBCI-AICOIX)So LXCEPT FOR THE SYSTEMS
FURM~ED BETWEEN INSB AND IN~TL AND BETWEEN
PbS AND CUSm BOTH CONSTITUENT COMPOUNUS IN
EACH SYSTEM aELON4a TO THlE SAME 'aRUUP OF
SLMICONDUCTORS, EITHER THL Il-VIo IV-VIo OR
Ill-V GROUP. AN ITE'4ATIVE PI(OCEIJURE FOR USING
TmQURLTICAL CALIBKATION CALCU61TIONh IN DETERMINING
ALL FOUR eLLLENTS 1(4 THE W'JATERNARY SOLID SOLUTION
P6(I-A)SN(X)TE(I-Y)5ElY)ISj ALSO
DESCRIBEo. IAUTHON) EU)
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UNC6ASSIFIED

DOC HEPORT bIBi|UGHAPHY hEARLH CONTROL NO, /ZZZHT

AU-71t 167 2U/12
YALE UNIV NL4 HAVEN CONN UEPT O" ENINEERIN6 ANO APPLIEU

EI ENCE

RESONANT CANCELLATIUN OF HAMAN SCATTERING
FROM CO5 ANU Sl. (U)

ODSLRIPTIVE NOTL: TECHNICAL NEPT.,
AU(A 7U 6P RA6STONoJo Ho kAOSACKRo

L. CHANGR* Ke
RLPio NO, TR-3

CONTRACT: NOiUI'-67-A-OO7-OUO
PROJ: NH-016-203

UNCLASSIFIEU REPOHT
AVAILABILITY: PUB. IN PHYbIl,AL mEVIEW LETTERS,
V2S N12 Pbl'4-818 21 SEP 70.

DLSCRIPTORS; (*SEMICUNDULTORo *RAMAN
?ECTH SCOPY), osCADmIUM SULFILESo RAMAN
hPLCTRUSLOPY)i (oSILICONo HAMAN SPECTROSCOPY)$
MOLECULAH ENERGY LEVELS. BANu THLOHY OF 5OLIUS (U)
IDENTIFIERS; LASER SPECTHOSCOPY (U)

A PHONOUNCEU DECREASE IN THL TO RAMAN SCATTERING
EFFICIENCIES OF COS HAS BEEio UBERVED AS THE
INCIDENT PHOTON ENERGY APPROACHES THE DIRECT-ENERGY
GAP. PREVIOUS RESONANT RAMAN MEASUREMENTS HAVE
SHOAN ONLY MONOTONICALLY INLREAbING EFFICIENCIES. A
DLCHEASE OF THE P12(a) MODE IN SI HAS ALSO BEEN
ObSLRvEU AS THE RESUNANCE WITH THE INDIREC-ENENGY
GAP 15 APPRUACH.Dv THE OBSERVED DECREASES IN
CUS AND SI CAN BOTH BE ACCOUNTEL) FOR BY
EXThNUING LOUON' THEORY TO INCLUDE A DESTRUCTIVE
|tqTLRPERENCE BETWEEN THE RESONANT AND NONRESONANT
CONTRIBUTIONS TO THL RAmAN SCATTERING AHPLITUDESo
IAUTHOR) (U)
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UI4CLASSIFIED

UDL NEPONT 0186.UGHAPHY sEARLH CUNTROL NO. /LZZHr

SAUPT1b 985 IU/9

MASSACHUSETT5 INST OF TLCH LEXINUTON LINCOLN LAU

DEGRAPATIUN OF .DS THIN FILM 5OLAN

CELLS IN UIFFERLNT LNVIRONMLNTS. (U)

DLSCRIPTIVE NOTE: TECHNICAL NOTE,

NOV 7U 24P sTANLEYALAN Go
RLPT. NO. TN-197U-33

CONTRACT: F19628-7U-C-0230
PROj: AF-649L
MUNITUHI E5D TN, 10-341

UNCLASSIFIED REPORT

DkSCRIPTOHS: (OSULAR CELLS$ DEGRADATJON), TEST
mETHQDSt THERMAL STRESSES. SPACE ENVIRONMENTAL
CONDITIONSe CADMIUM SULFIDESi

FAILUkELECTRONICbI SEMICONDUCTOR UEVICES,
IELIABILITYELECrRUNICS) (U)
IDENTIFIERS; PH0|0VOLTiC EFFECT (U)

CADMIUM SULFIDE THIN FILM CLLLS WERE OPERATED UNDER

DIFFERENT BIAS CONDITIONS FOR PERIODS OF SIX MONTHS

IN THE FOLLUOINQ ENVIRONMLNTS: VACUUM THERMAL

CYCLING BETWEEN -160 ANU 601. CONSTANT ILLUMINATION
IN VACUUM AND IN DRY OXYGLN AT 60Cs THE RESULTS
WERE COMPARED TU THL DEGRADATION OF TEST CELLS IN
SYNCHRONOUS ORBIT@ IT WAS CONCLUDED FROM THE
OUSERVED CHANGES IN THE 1-V CHARACTERISTICS THAT

THE DEGRADATION I CAUSED PHIMARILY BY A COMBINATION

OF LIGHT ANQ TEMPERATURE ANO NOT 8Y PURELY THERMAL
STRLSSES. THE PHESENCE OF A VACUUM UOES NOT APPEAR
To dE A SIGNIFICANT CONTRIBUTORY FACTOR TO THE
ULTIMATL UEGNADATION OF THE CEL4S. (AUTHOR) (U)
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U1NC LASS jFIEco

UUC REPOR~T BI1861UGHAPHY 5EARCH CONTROL NO. /ZZZHT

AU-71 h7~4 2U112
ALRUSFACE HLSEAr(CH LABS WK1IHI-PATTERSUN AFb OHIO

LINLAR COMPHESSIBLLITIESa OFv I-VI COMPOUND
SlNuL (RYSTALS, (U)

APR 7U Lip MONTALvD.Re A. ILANGLRDo

w.

RLPT- NO. ARL-70-026U
PkO~j AF-7d8!;
TASK.' 7885Ua

UNCLA5SIFIEO REPORT
AVAILABILITY: PLJU. IN Ji4Lo uF APPLILD PHySlcS#
V'fl NIC P'.101-4104' 5EP 70,

SV.PPLEMLNTANY No%~,: HEVISIUN OF REPORT DATED 27 JAN

70.

OESCRIPTOHS: IOZIN . OMPJUNDSo CUMPRLSSIVE
PROPE.RTIL5J, (*CADMIUM COMFOUNOS, COHPRESSIV.
PROPO.TILS), SINwsLL CRYSTALS, SULFI0O.S,
5ELEIOES, OXU.'l TLLUNIW 4Ss !NTERFEROMETERS.
CADMIUM tiULFIDESS (.AI.MIUM SELENIUES, ZINC
$ULF ZUtS SEMICONDUCTORS (U)
IOENTIFIERS: OGRUUP 4B-bA COMPOUNDS, ZINC
SELENLS, ZINC TELLWRIDLS, Z.INC OsIDES, CADMIUM
TELLUR I DS (U)

THE IbOTHLRMAL LINEAR CUMIPRSS5IBILITILS OF THE
Il-VI COMPOUND bING".E CRYSTALS, COS,
CDSLg CUTL, iNOp ZNbg ZNSk, AND
ZNTE 6ENE MLASUHEJ tY ANq OPTICAL. INTERFLRUMLTER.
THE CHANGL IN Ll N4TH OF THE CRYSTALS WA5 OeTAINED
RLLATIVE TO IRO0N uNLJER HYL)RUSTATIC PR-SSURE TO OBTAIN
THE INITIAL PARAM,.TR5 OF THE INTERFEROMETER.
(AUrHOR) (U
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UNCLASSIzFI ED

UDC R~EPORT B~IBLIOJGRAPHY SEARCH4 CONTROL NO* /LZZHTIAQU71 674 ZL)/I 20/12
NORTHivESTLRN UNIV EVANSTO:j ILL INFOHMATIaNwPROCE5SIN6 AND

CONoROL SYSTEMS LAS

5LJWFALE. MICHOACOUSTICS9 (u)

DESCI%1PTIVE NOTE; TECINNICAL NEPTe,
jEI 7U 89P EPISTkINeMAA I

Rk.PT, Noo TR-70-101
CONTRACT: 14OI6-A-36-OU0L3o ATPA ORPERi-112z9

UNCLA55IFLE) REPORIT

DLSCRIPTORS: (OULTRA5iONIC RAOIATIONI MICHNAVE
FREWUENCYIJ STATE-OF-THE-ART REVIEAS,
UIBLIOGRAPHIES, PIEZOELECTIC CRYSTALS,
SEMICONDUCTOR(S, CADMIUM SULFIDES#
IAGNETOSTRICTIONt RAUAR EQWIPMEN- (U)
lUEN1IFLERS; 4MICRUWAVE ACOU5TICS, *ACOUSTIC
SURFACE *AVEi, SURFACE WAVk.S, LOVE WAVES,
*M ICNOACOUST ICS, INTLRDIGI TAL TRANsDuCERI5,
MA(,NEOELASTIC EFFECTS, PILZUELELTN IC
4LMICONDUCrORS, LiTHIUM NIUBATES, MAmNONS (U)

THE REPORT (ONTAINE AN 1NIRUDUCTICN TO THL FIELUO F
SURFACE MI'.RnACOUSTICSs It JNLLUDES A RLVIEVW OF
THE PRESENT STATE-OF-THE-ART, AND AN ANNOTATED
B IBL IUGRAPHV * (AUTHOR) (U)
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I ~UN CL Ab51F IEU
UDC REPORT BIBLIOGRAPHY )AR H CuNTHOL NO* /XZZHT

ALJ/Ib U97 2u/Ia

DELAhARL uNIV NLWARN DEP~T op PHYSICb

FIELD QUEwCMING Ab MECHANISM OF NEGATIVE

C U S 0(U)

DLSLRIPTIVE NoTL: TELHNICAL HEPT.,

LCUTS), N(.CA4J3IU UFIJS LETI

(ONDUCTANC.ig) BAND THEORY uF SULIDS,
(.ARRIEHSISLMICONUUCTURS), PmVTOCUNDUCTIVITY,

LLLCTRUN DLNSITY 1U)

IWENTIFIERS, ONEq.ArnyC DIFFER~ENTIAL

(.ONOUICT IVI IY fu)

IT 1S SHOiwN THAT THL. 08 ERVED 5TEEP DECREASE OF THE

ELECTRON vENSITY IN PHOTOCONDUCTING CDS(AL,

A(4) Vv6TH FIELD IN THE RANGIE BE'~nEEN 20 ANI) /0

KV/LM IS LAUSE.D By A REUISTRIaUTION Of HOLES FROM
SLU-d TO FAST RECOMBINATION LENTRES (FIELD

* QUL1 4CHINGI. THI~i REUISTRIOUTION IS PRODUCED BY
FILLD-ENHANCEU IONIZATION OF i;3LES FROM COUL OMBT
ATTHACTIVL SLUA' RECUMBINiAT IuN CLNTEkS. THE ABRUT

ONbET OF THL FILLD WUENCHIN(, OCCURS BECAUSE OF THE

SLOkv mECOmBINAT SON TRAFFIC MASKING THE FAbT CENTER
TRAFF~IC Ui4TIL IT bECOQMES PRLDOMINANT. CUMPETING
INFHAREU WUENCHIN4, REDUCES; THE MASKING EFFECT AND

UNCOUVERS THE LAHLIER PHASES OF FILILU QUENCHING

ALRLAUY NLAR I isV/CM (AT iOuK)o IMPACT
IUNIZATION AND ZENERC EXrRAC1 ION OF HOLES FROM SLON

CL.NTERS CANNOT LXPLAIN THL QSSEtiVED BEHAVIOR.
HUWLVLRo WUANTIIATIVE A4RL~.EmENT IBETwREEN EXPERIMENT

ANL' FIELD QUENCHING VIA FIELD-ENHANCED IONIZATION CAN

BL. KEACHEU, (AUTHuRi (U)
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I A-UNCLASSIF IEDj

ODO NEPONT bIBLIOGNAPHY SEARCH CONTROL NO. /ZZZHT

AD-716 ZIU 2U/12 aa,2
PENNSYLVANIA UNIV PHILAUELPMIA LAB FOR NESEARCH ON THE

STRUCTURE OF MATTER

EPITAAIC SUBLIMATION METHOD5 FOS TH. STUDY OF
PSUDO-BINARY SLMICONDUCIUR ALLOYS. fUl

DLSCRiPTIVE NOTE: PROGRESS RLPT4 I JUN-3U NOV 7Ce

uEC 70 zP LELMLLoJAY No I
CONTRACT: N6U92I-7U-C-OzI

UNCLASSIFIED HEPONT

VESCRIPTORS: (eSMICUNLIUCTuRS. OdANO THEORY OF
bOLIuS), %*SEMICONuULTIN4 FILMS, OEPITAXIAL
bRUWTH)o CADMIUM SULFIOES9 GLRMANIUM COMPOUNUS.

LEAD CUMPOUNDS, tIN QOMPOUNDS, OAIDE59 SULFIDES,
TELLURIDES, ULTRASONIC RADIATION@ PIEZOELECTRIC
CRYSTALS (U)
lUENTIFIERS; LLAU SULFIDLSo LEAD OXIuES, LEAD
TELLURIOESe TIN rELLIRIDES, CADMIUM TELLURIDLS,
4LHMANIUM TELLUR104S, AUWIMNTED PLANE NAVE METHOD (U)

TH FIRST SIX MUNTHb HAVE SLEN THE INITIATION OF:
RESEARCH UN A VARIETY OF PSLUUO-BINARY ALLOY
MATERIALS: A SERIES OF FEASIBILITY STUDIES UN

EATNuING EXISTIN6 TECHNIWUES NEVER PREVIOUSLY
EMPLOYED UN HETLRO-EPITAXIC FILMS TO THESE MATERIALS
AS OELL AS CONSIDERING SOME OTHER METHODS UNIQUE TO
FILM sTUOIESI A PHYbiO-CHEMICAL RESEARCH PROGRAM ON
THE P8S-PdO ALLJY SYSTEM; SUBSTANTIAL
PHOuRLSS IN THEURLTICAL BANU STRUCTURE CALCULATIONS
ON LNO POINT MATENIALS (E.G. SNTE AND COS);

A RtFURMULATION OF THE APA PRO(,AM TO SIMPLIFY
FUTURE CALCULATIONS. OF THE FIVE MATERIALS UNDER
STJuY, FOUR ARE BEING PHEPAHED ROUTINELY AS EPITAAI(
FILMS. THL EVAPORATION "' M FOR THE FIFTH
MATLRIAL IS RAPIrLY V .-- , ING COMPLETION,
MLASUREMENT EQUIPMENY! ., LEN ORDERED wHERE NEEDED
AND SOME INITIAL PRL,.. HAS BEEN MADE IN TESTING

THESE MATLRIALS. (AUTHOR) (U)
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4.1rA CI. b~S I F I ED0

uOC xEPONT BIBLIUGMAPMY bE.ARCH CONTROL N0 /LZZHT

AO-?I* 892 2U/12
DAYTON UNIV OHIO

CALCULATIUiN OF THE LXCHAN4E ENERGY FOR
EXCITONS IN THE TwwO BODY mouELl (U)

UE.L 7U I4P tIOMNLRPLTER Ca.
CONTRACT: F33615-67-C-1IO7
PNOJ: AF-7885
TASK: 7885UO
MONITU: AHL U-L,3;VNEIAV3 I

D E C 7 ci R P R D I O U L A I N * T HSUPPL.LMENTAkY NOTE: RPRflI OPATOiIMTE
TE(.HNIcAL uNIV. UF BLRLIN kiLRMANY).

DLSCHIPTOR5: IOEXCITUNS, ENEIkGY)s BAND THEORY OF
50LIUSo APPRUxIMATION(MATHLMATIC5)s CADMIUM
bULVIDtS, LINC CUMPOUNDS, OXIDES. SEMICONDUCTORS (U)

IDENTIFIERS: EFFL.CIIvE MA55 (U)

THE EXCHAiqiGL ENLRGY FOR THE WANNIER EXCIT.N IS
CALCULATEQ BY SOLVING A PREVIO'JSLY uERIVED TO1O OODY
HAMILTUNIAN H SUP 141* TIOU DIFFERENT
MLTmOUS ANE GIVEN TU OBTAtIN THE SOLUTION OF THE
EIGLNJVALU PROBLEm uF H SUP 12) IN THE
EFFLCTIVE MASS APPRVXIMATION, BOTH CALCULATIONS
YIELD THE SANE NE ULTSs THE EXCHANGE ENERGY IS

CALCU6ATEJ FOR )EVErKAL EXAMP~LES AND VALUES BETWEEN
1US ANLJ 2u% UF THL dINDING ENERGjY OF THIE PURE
HYUHOGENLIKE CASEL WERE FOUNUs (AUTHOR) (U)
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UNCLAbS IF lED

DUC KEPOICT BIZBLIOGRCAPHY bEARCH CONTROL NO* /ZZZHT1'AU-716 U95 20/12

DAYTON UNIV OHIO

PmUi4ON SIUEOANDb ON BOUND EXCITON
TWANSITIONS IN COS AND LNU, (U)

70 lp FRANKie No IREYHOLDSDs
C. lLITTONsCv We lCQLLINSiTe Ce I

CONTR~ACT' F33615-67-L.-102
PXOJ: AF-768b
TASK: 788500
MfJNlTuR: AHL 7u-uJ3iao

UNCLAS51FIEU KEPOK.T
AVAILABIL~ITY: PUB, IN PI4OCELDIN(45 OF THE
INTERNATIONAL CONFEMENCE ON THE PHYSICS OF
SEMICONDUCTORS JIUTH), MELD AT OAK XIDGE,
TENNst ON DOT 7up P619wbhis.

DESCRIPTORS; I.SLMICQOUcTuR59 41PHONUNS),
f"CAUMIUM $ULFIDLS, LINE SPEcTRUM), (*ZINC

F COMPOUNDS, LINE SPPECTRUM)s EACITONS, O.XIUES,
CRY0c4ENICS (UI)
IDENTIFIERS: *ZINC OAIDES, EMISSION SPECYRA (U)

PHO14ON SIOEwANDb HAVE BEEN ;BSENVED ON AN EMISSIONi
LIN&. uUE. TO AN LXCITON dOUNU TO AN IONIZED DONOR ANUj
ALSO ON AN EMISSION LINE UUL TO AN EXCITON BOUND 'IO A
NEUTRAL ACCEPTON IN CDS. THL PHONON ENENGY
INDICATES THAT THE COUPLING IS THROUGH THE
LUNfaITUOINAL OPTICAL PHONNo THE RHONON ASSISTLO
LINLS ARE VERY bHARP AND bOTH THE GAMMAA SU8 I AND

GAMM SUB 5 COMPONENTS ARE OBSERVED* PHONON
SIULBANUS ON THL 4686.'IhA EMISSION LINE IN LNO
HAVE bEEN Od5ERVEUe THIS LINE IS DUI TO AN LXCITON
BOUND TO A NEuT!iAL UONORO (AUTHOR) I(U
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U14CLASSIFIlEU

UDC RLPOHT DIBLIGGHAPHY SEARCH CONTROL NO. /ZZZHT

AD-716 696 a u/ 2

DAYTON UNIV OHIO HE )EARCH 114ST

CUNUUCTION ELECTRO.N HYPERFINE INTERACTION IN
SLMICONUUTIN4 iut U

JAN 7u hP LOO *Do Co
CONTRACT: F33615-67-CoIOJ7
PNOJ;- AF-7b6b
IASK: 788500D
MI'NITuR: AHL 7U-u3l1A

UNCL.AbSIFIEU HEPONT
AVAILABILITY: PUB. IN J14L. UF PHYSICS ANDo
Ct1EeISTRY OF $OLIIVS, V31 P2151-9154 JUL 7U9

SUPPLLMENTANY NOTt; REVISION OF kEPONT DATED I DEC
69.

DESCRIPTORS: (*SSLMICUNDUCTUR~s BAND THEORY OF
bOLIuS~o (*CADMIUM SULFIUE5, NUCLEARq MA5iNETIC
NE5ONANCL), CARRIEKS(SEMICUNuUCTURSJ,
HY!PERFINL sTHUCTURE, HALL LFFECT, SINGLE CRYSTALS,
PILZUELECTKIC CRYSTALS 4U)

IL)ENTI. IEI4S: PIELOELLCTRIC SEMICONDUCTORS, SPIN
LATTICE RELAX~ATION(U

THE CONDUC.TION-LLECTRON HYPE.RFiNE INTERACTION IN
CUS HAS BEEN MEASURLD BY NMR AND HA6L-EFFSCT
TECHNIQUES. RESULTS ARE DISCUSSED. (U)
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UNeCLASSI FIED

DLC REPONT BIBLIOGRAPHY hEAR.H CONTROL NO@ /lZZHT

AU-71? 296 2U/12
YALE UNIV NLW HAVLN CONN UUNHAM LAd

TEMPENATURE UEPNOENCE UF RAMAN LINL*IoTH AND

INTLNSITY OF SEMICONOUCTONS, (UI

DLSCRIPTIVE NOTE: TECHNICAL REPT.,
I If P CHAN *R. K. -HALSTONsJo

M. :KLATINGOo Lo I
RLPTs NO. TR-'(
CONTRACT: NOOO'-67-A-OO97-OUOS

PROJ: NR-016-203

UNCLASSIFIEU REPOiT
AVAILABILITY; PUB. :N LIGHT SCATTERING SPECTRA
OF SOLILS. PROCLEIN4S OF THE INTERNATIONAL
CONFERENCE HELD AT NEW YORK UNIV., J-6 SEP 68,
P36Y-j79 1969s

DLSCHIPTORS; IeSLMICUNDUCTURbo *HAMAN
bPECTROSCOPYI. CADMIUM SULFIVESs CADMIUM
SELLNIOES, GALLIUM ARSENIDtS, SILICONo LASERS,
CRYOENIC$ sUI
IDENTIFIERS: LATTICE VIBRATIUN$ (U)

A PRONOUNCED DECRLASE IN THL SILICON RAMAN
INTLNSITY AS THL TEMPERATURL WAS INCREASED HAS UEEN

MEASURED AITH A NOIYA LAGSEN A BRIEF EATENSION
OF HESONANCE RA4AN EFFECT I5 MAUE FOR

SEMICONDUCTORS *ITH INDIRECT ENbiRGY BAND GAP* THE
PRO4RESSIUN OF THE LO AND TO RAMAN ACTIVE MODES
OF CDbE I PRESENTED AS THE S CONCENTRATION WAS
INCREASED FOR VARIOUS ALLOYS oF COS(X)SE(L-
Xi. THE EFFLCT OF ANHARMONIC FONCES IN SHIFTING
THE LU AND TO NUDLS OF 4AAS AND IN OROADENING
THE LINEWIDTHS OF THESE MODES AND THE TRIPLY
DELNERATL MODE OF SILICON MAb dEEN MEASURED FRUM

IUK TO 475Ko (AUTHNOI (U)
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U~r RPOT IBLIUGHAPHY SLARL.H CONTROL NO. /LZZHr

AD-711 526 20/12I AkROSPA'CE RI.SEANCH LABS WkbaHT-PATTLM50ON AFd OHIO

SHORT AAVLLLNGT1 IMP~URITY EXCITUN
TRA145ITIONS lIN COS AT 1.2 K (U)

MAR 7U0 b HEYNULUSsO. C .IITTUNCs

We ;COLLINS#Ta C. I
RLPT. NO. ARL-70-034h
PROJ: AF-788b
TASK: 788I.J0

UNCLASSIFIE) IEPOHT
AVAIL.ABILITY: PUS. IN JNLs 1HYSICSs C: SOLIU

STATE PHYSICS. V3 NIO P2092-2097 j,970.
SUPPLMLNTARY NOTL: NEVION OF REPORT DATED 22 UEC

69.

DESCRIPTORS: (*CADMIUM SULFIuES9 EXCITONS),
(*$Er1ICUNUUCTURS@ dAND THEORY L)F SOLIDS),
bPLCTRA(VIdLL + ULTRAVIOLET)# iEEMAN EFFLCTI
LRYO~,ErNICSo IMPURIT ILS (U)

IUE14TIFIEHS: EmIS SION SPEClRA (U)

EMISSION iLINLS UN THE HIGH t.NER.Y SIDE UF THE

GHOUNLJ STATL EXc.ITON HAVE BEEN OBSERVED IN COS
CRYSTALS. THESE ARE VERY $HARP LINE5
CHARACTLRISTIC UF BOJUND EACITON TRANSITIONS.
ZLEMAN SPLITTINGS OF THE LINES CONFIRM THAT
EACITONS bOUND TO BOTH NEUTRAL AND IQNILED CENTRES
ARE INVULVED. THlE MUST LOfjICAL INTERPRETATION IS
THAT THE iEMISSIUN LINES ARE THE RESULT OF RADIATIVE

DISSOCIATION OF EACITED STATE EACITUN CUMPLtEXES WMOS7
H'JL S ULRIVE FROM THE GAMMA SUB 9 VALENCE BAND*
(AUTHOR) (U)
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UNCLASSIFED

UOC REPONT B:IBLIOGRAPHY SEARCH CONTROL N~o /ZZLHT

AU-71b 162 ZU/12
CUR14ELL UNIV ITH4ACA N Y LAB OF ATOMIC AND SULID STATE
p H YSI cS5

KINLTIC5 OF EXCITUN$ IN CUS AT TEMPERATURL,
(U)~

JUL 7U 6P r1A4DLo~JULA5 MA4,HERbtRT

RLPT* NO. TR-.33o MSC-13?5
CONTRA~CT: N01R4U(7

UNCLASSIFIEO KE000N
AVAIL.ABILITY: PUBv. 4 PHYSIC~AL KCVVI*W Es v.%
NIU PqO9B-RlO3, 1b 1h(-J? Us

OLScRIPTORS; (cCA0M.,PA SULV''45o *EXI!TQNS,
(*5MICJNDucTQHJ. LUM NE$CtV44.,i CRYOGENICS,
LASERS@ LIFE~ E.XPECTANICYi PIOTOSENSITIVITYo
M ATH .MATIC,I, MODCLS I U

IDENTIFIS.RNJ: PHOT0LllMINE5CLNLe, I CIION LXCITON
INTEHrAcTbO~j(U

NEW EXrP:RIMLNTAL.NSU.TS Or PMOTO.LJMINE6iCENCE OF
CUS AT HE TEMPERATUNES $UaGL5T T ;O 4.TERNATIVE
MODLLS FOR~ THE FATE OF AN EXCITON !N CDo. THL
MODLLS@ INCLUDE EXCITON-E.XCITON INTERACTION AND
EXP.A1,1I N A SELP'-CU(NSISTLNT kAY ALL KNOWN
EA~r.P:4N7AL FACTSo ONE MODEL AStJML5 THA~T THE '-O
OVEW-ALL LUALNE CE.NT E,'FICILNCY OF CDS AT .U
TEMPER.ATURE5 IS DUE To, THL LXISTENCE OF A LARGE
CUNCEtv1RATION OF NONRADIATIYE TKA'S. THE
ALTLRATIVE 'IOOLL ASSUMES THAT THE OVER--ALL LOSS IN
EXCITATION If CAUSEU BY THE PROr.E5S OF FORMATION OF
EACITUNS FROM ELELTRON-HOLE PAIRS. (AUTHOR) (U)
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UNCLASSIF IED

D.O(. REPORT BIBLIOGR'APHY SEARCH CUNTROL NO /LZZHT

AWUIZU LJ3L 2U/12
CALIFURNIA UNIV SAN OIEQO LA JOLLA DEFT OF PH~YSICS

PULARITON THLORY OF RAMAN 5LATTLR.N IN

INS'JLATIN6 CHYSTALSe ItsI.

DL~cRI 0 TIVE N0L' TELHNI(.Ad, r4CF1'.,

Fit 7u 14P bEi.oW,3.LRNARO I

CONTRACT:' NO~~46--2O6~, AF-AFCJsm-6lU-67
PRO,):, NR-U17-631
MONITuRI ApOsK~ TH-71-1633

UNCLASSIF !EL k(PQHT
A0AILABILIT : PUB. IN PHY51LAL NEVIEW 8, V
NIZ P20I-bJ629 lb. DEC /go

Di.RIJPTORS: (45tLNI~CUNDUCTuR5, *kAtiA'H
bPLCTRDOY, (*DIE4ECTHICS, RiAM~AN

bPZC7RUSCOVY 1 BAND THEORY OF $'0L!O5, HAMILTUNIA14,
CADMIUM SU!.F'lQESe XLITONS. jPMQN(N5 (u)

IL ETirir.Ns: POL;.RITuNS9 RAO'AN %(.ATTtIN~j (U)

A FURMAL rH L( RY Or FOLARITON~ HAMAN 'iCATTERING IN

INSUL.ATORS Ill OLt..'L.PEDs USINC.. tOTi T44: EWUATION-F
MUT1014 ANU 5SZATrEHING-OPENACI( TECmt;~tj AND THE
TLMEATUNE-VELU)ENT Cp<OsS SECTION Is uBTAINEDO

EXPLICIT QN'4S ARE UERIVLL; FOR FOLAo ITON
DISPEkSION5 AND THANSFOHMA)ION (OEFFICIENIS, AND FOR

ITlL RAMAN~ CROQSS SLCIUN, FOR( VARIOLJb SP"CIF.L
CASLSS AMONG THLM A NON-DISPERSIV. iVDRUGWNC
EXCITON-BANU MQ'JEL. NUMLRICAL CALCULATIUNS ARE
CARtILDi OUT FcR THiE LATTEm IiOu.ELI2 THE HL~.JLTING rgobs

SLLTIUN DISRLAY, CONSIDLRA66E VARIATIONI WITH INC.OM11'dG
FHEwaUENCY, UISF'LAYING, AMUNUJ OTmER THING4sg IN-OUT
RtSUNANCE5 AITH DISCRETE STATES. AND INVF.FERENCE
5LTivEj.N DISCRETL AND CON~TINUUM f*ONTKdBUTIUNS TC
SCATTLRINJG. CUMIPAIJSCN *I1TH OTHLR RESULTS AND *1;IH

EPkRUMENT IS GIVEN, (AUTH1OR) (U)
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UNCLASSFIED

UDL REPONT UIBLIUGHAPHY SEARCH CONTRUL NO. /ZZZHT

AD-72U "97 2U/6 10/12
HNSbOUNI UNIV RULLA

GLNLRALIZLD PRIi4CIPAL ANGLE OF INCIDENCE AND
CRIYICAL ANfaLLs (U)

UCT 69 jP ARMSTRONbKANDALL R. ;bELLe
ROBERT Ja I

CONTRACT: F44620-69-L-0122
PROdj AF-9556
MONITuRl AFOSR TH-71-Otqu

UNCLASSIFIE0 REPORT
AVAILABILITY; PUB. IN OPTICAL SOCIETY OF
AMERICA* V6O NS P701-70i MAY 70.

DL5CRIPIONS; (*CADMIUM SULFIUES, LIGHT
TRANSMISSION), (OSEMICONDUCTORS9 SURFACE
PRUPeRTIES)I INDIUM ANTIMONIDES, REFLECTION,
ABSOpPTION. PHONUNb (U)
I|ENTIFIENS; ANGLE Of INCIDENCE, PLASMON PHONON
INTERACTIOqSt CRITICAL ANGLE REFLECTIVITY CU)

ON 5TUDYING SURFALE PHENOMENA I1 15 SOMETIMLS
NECjSSARY TO MEASURL VERY SMALL ABSORPTION OF
ELECTROMAGNETIC FIELDS. ACCURUINGLY, THL PRINCIPLE
ANGLE AND CRITICAL ANGLE MUST BE EXAMINED WITH CARE
FOR SURFACE STATE EAPERIMENTS. IN A PREVIOUS
PUBL.ICATIUN THE GENERALIZED LAW5 OF REFRACTION AND
REFLECTION wERE PRE5ENTED. THE NESULTS HAVE BEEN
EXTENDE) TO CALCULA1E THE PRINCIPAL ANGLE OF
INCIDENCE AND THE CRITICAL ANr2LE FOR TOTAL INTERNAL
REFLECTION. THE RESULTS WHICH HAVE dEEN
APPNOAIMATE APPEAR TO 8E REASONABLY ACCURATE.
(AUTHOR) I U

--I
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U NCLAS~SI FI ED

UU REFONT 818ELIUGHAPHY 5EARCH CUN1RU.L NO./"'H

L ~AU - / 2 1 4tU 6 2 U/ 12 * l j T F T L S N A B O I
Ak.NVSpACE RLSEANCH LABS I~HPTLSNA~o

SPIN L.XCHAN~aL IN LXCITONS, THE 4WUASICUOIC
MOOLL AND DEFURMATIUN POTENTIALS IN 11-VI
CO HP0 UNOse (U)

MAY 7U Idp 6AN4GLRD, v~e iEuhEMAIR*
IN.Fr EA sKUH I KOU ATAI(AO0

RtLPlo NO@ ARL-71-OU09

r UNCLAS SI F LE tIEPOmT
AVAILAOILITY: Pube IN PrIYbILAL REVIEW es V2

F NII P'tUU5-'4L22t 15 NOV 70.

DESCIRIPrOHS: (*SLMICUNDULTuRS, ExCITUNSI, tiANO
THLONY OF SOLIDS. LAUMIUM $ULFIDL.Se CADMIUM
bELEiji)ES, ZINC SULFIDES, LtiPRESSIVL. PROPERTIES,
CRY~O(ENICS, OAIDL.Sp LINC COMIPOUN0S, 5ELENIPES (U)
IDENTIFIERS: ZINL UXIDES, ZIN~C SLLLNIDE5,
DEFORMATION PUTE.NTIAiLSo SPIN ORBIT INTERACTIONS,
L14IAND FIELDS (U)

THE LFFECT UF TH~E SIPIN-LACHANcE INTLRACTION BETAEN
ELECTkON AND HOLE IS INvESTIGATL0 FOR THE CASE OF
EACITON5 uRI(SINATLN'U FROM Oi4E OF THL P-LIKE VALLNCE
BANUS AND AN $-LIKE CONuUCLTION 8AND, AS 15 THE C;AsE
FUR 2b-68 CQMPOUNDS. A vEt4EkAL LXCITON MATRIX 1I
CUNbTHUCTLD* STARTING FROM THE VvORK OF PIKUSo IT
INCLUDE5S PIN-ONS[To CRySTAI.FILL-D, SPIN-EXCHANUaE,
AND DEFORMATION-PUTLNTlAL lIqTERACTIUNS, USE OF
T'mib MATRIX THEN4 ALLOWNS A THEORETICAL FIT TO THE
EXPERIMENTAL DATA WHICH Dt.S(RIBLS THE SHIFT OF
EXCITON LEVLLS UNDER UNIAA.IAL PKESSURL INj Z140,
CU!Cs AND LDSEo THIS FIT RESULTS lIq THE
DL~tRm1NArIQN Ov 51A UEFOkMATION POTENTIALS, TWU
S'I'N-URBIT PARANIETENS, THE LRYSrAL.FIELD PARAMETER,
AND THE EXCHAfJGL 1ANAMF.TER, THE GENLRAL THEORY,
WHE~i ADAPTED TO THE ZINCo;LtNDE STRUCTURE, PERMITS
THL AuTeomIs To~ Fil THE;8 UArA Or. CUbIC 4145 AND

I Z1SEe RESULTING Ivi A DZ~lENMINATI0N OF rAo
DLFwRMATIUN PUTLN'JALS AN;) THE 'PIN-EXCHANGL
PARAMEITER FUR EAr> :OmPUI[D, (AtiTHONJ (U)
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UNCLA5S51F IED

DI.)( WiPONT 818L1UGHAPHY 5EARCH CONTROL N0. /ZLZHT

AU-721 761 2U/12

WASrIINGTON4 UNIV St.AiTLE

ACOUSTOL.LLCTRIC AFTLRCUNRLNT IN PHOTOCONDUCTING
Cuss (U)

7U 9p rIGGINSoTHOMAS Jo !PARENT,
RUBLIRT is IHEDINBU.(a. ROBERT NMUIINjUUITH 1

CONTRACT: UA-ARO-U-21-12'470-G58
FNOj: UA-2-0-O&1IOk-U-31-E
MUNITuR; AROD 8391:1-E

UNCLA551FIEUJ REPOR.T
AVAILABILITY: PUB@ IN PROLEL.DIN(3S OF THL.
NATIONAL LLECTRUNICS CONFERtNCE, HELD IN CHICAGo
ILL.i ON 7-9 UEL Ov

DLSCI(IPTORS; (*SL.MICLNDUCT0Rb,& PIEZOLLECTRIC
CNRISTALS1, (*CADMIUJM SULFIUE~o ELECTRIC
CUNRLNrTSI, PHUTOC.ONDUCTIVITY, PHUNONS,
IATHLMATICAL MUODLb (U)
IUENTIFILRS: PIEZOLLi6CTRIC SLMICONDuCTORS (U)

III A PIEZOELECTRIC SEM1CONDUCTOH, IN WHICH TH,.
DRIFT VELOCITY UF THE CURNE14T CARRIERS IS FASTER THAN
THE SOUND VELOCITYP ENERGY( 1S TRANSFERRED FROm THE
CARRIERS TO THE ACOUSTIC SYSTEM OF (HE MATEHIAL.
THIS ACUUSTUELECTHI. AFTER-CURRLNT 1S THE SUBJECT
OF THIS PAPt.Ro (AUTHOR) (U)
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UNCL. ASS IF ED

UC REPORT BIBLIUGiNAPHY SEARLH CuNTROL N~o /iZHT

AU-721 7a6 /1 21li qI
CALIFURNIA UNIV BLRKrELEY

SURPA E ELASTIC AdAVk.Se (UI

CONTRACT; 7 UA-ARHlDHA3IIjq-M*

UNCLASSIFIED KEPORT
AVAILABILITY; PUB* IN PHOCELDINtiS OF THE IELE V58
N8 iP193U-127b AUG 7us

SUPPLLMLNrAKY r~oTL.: HEVISIUN OF eMEPONT DATED) 13 APR

7O0

DLSCRIPTORS: (OULTtNAzONIC h'AUIATI0N, MICROWAVEI
FRLUENCY), (6PILZwE6ECTNIc CRYSTALS, ULTR~ASONIC
KAUIATION), (OUELAY Li!NES. FLASIbILITY STUUILS),

PIL.ZUELLCTNIC TRANSDWCERS, SLMICUNDUcTORS, LITHIUM
COMPUUNDS, NIUBATE~s CADMIUM SULFIDE~o
IUE VIFEs *ACUSTL SU(L uAESFC

lENTIFES; (U)~TCSUFL AES UFC

W'AVE.S, lICNOAAVE ALOUSTICS, LITHIUM NIOBATES,
ACLU5TUOPTIC INTL.RACTION ,l PIELOLLLCTRIC

SEMIC0NDUCTOkS, IN7EM)IGI T AL TRANSDUcERS (U)

MANY uF TrEE RLCLNTLY DISCOVLRED CHARACTERISTICS AND
APP6ICATIUN5 TO ELECTRO1NICS OF SURFACE ELASTIC WAVE.S
AHE OISCUSSLUe FIMSt, THE pilOPA~aATION OF VARIOUS

EL.ASTIC WAVLS AT THL sURFACES OF SOLIDS IS
CUNSIUERLU, FOiLL04EU BY DLSLRIPTION5 OF THE MANY ,OAYS
WH I LH HAV L BEEN Ut,..MU Ns THArEIu FOR T RANSOuC T IUN BL TWELN
SURFALE ELASTIC 4AVk 5 Al O ELECTROMA~aNETIC WAVES,

SURFACE-WAVL AMPI1FLCATIOigo PRIMARILY IN

SLMICUNDUCTURS, AND V6AVE GUIDIN~, FUCUSINGo AND
RLFLECTION ARE 0XAMINED, THt. PRUPERTIES OF THESL.
WAVL5 SUIT THLM FOR USE I14 A NUMBER OF APPLICATIONS,

AHILH ARE D1SCU SLD, RANGIN~j FRUM REALIZATION OF
ELLCTiONIC AMPLIFIE?(S, FRLQuENCY ANLU ANALOG TIME-
DOMAIN FILTLR5, AND COD04i vEVICES, To 'iHL MODULATION
OF LIOjHT uEA'1S ANU THE MEASURLMLNT uF SURFACE
PHRP NTiE: OF SULIOS. MANY KEFERENCtES Tu THE RECENT

SLJNFALE-VVMVL LITERAlURE AHE INCLUDEU, (AUTHUR) fu)
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UNCLASSIFIED

UDC NEPOWT BIBLIOGRAPHY bEARLH CONTROL NO, /LZLHT

AU-7Zi 05U 20/12
PRINCETON UNIV w J UEPT OF tLLCTRICAL ENGINCERING

MLTHOOS OF OETEhMINING 5UNFACL STATL
ENLxGIES. (U)

DESCRIPTIVE NOTE: TELHNICAL HEPTo.

APR 71 34P MAhKsPETLR I
REPle NU9 TR-11

CUNTRACT: NOOC1I-67-A-O1 1-OUI
PNOJ: NR-056-492

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. OF SURFACE SCIENCE,
VZ5 P192-223t MAR 719

DESCRIPTORS; (OBANu THEORY OF SOLIDS, SURFACES),
SEMICONDUCTORS, UIELECTRICS, CADMIUM SULFIUESc
dR1LLOUIN ZONESt POTLNTIAL THEURYo *ORK FUNCTIONS (U)

IDENTIFIERS: SURFACE STATES (U)

THE SURFACES OF SULIDS PRESLNT ELECTRONIC STATES,
SU-CALLED SURFACE STATES, IN ADDITION TO THE BAND
STRUCTURE OF THE INFINITE LATTICE. THIS PAPER
DISCUSSLS THE OSIcIN OF THESE STATES, THEIR MAJOR
FLATURESO AND SURVEYS THE PRINCIPAL EXPERIMENTAL
TECHNIJUEt FOR THEIR CHARACTERIZATION* IT ALSO
STRESSES THE IMPOKTANCE OF STRUCTURE IN SURFACE STATE
THEURY, ENUMERATES THE DIFFICULTIES IN THE
INTERPRETATION OF EAPERIMENTAL SURFACE STATE
DISTRIBUTION MEASURkMENTS, AND SUGGEST THAT SUCH
MEASUWEMENTs MAY dE HELPFUL IN THE INTERPRETATION OF

SURFACE STRUCTURE MLASUREIlENTSs (AUTHOR) (U)
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UNCLASSIFIlED

UL ILPONT UJALIOGNAPHY SEARCH CONTROL NO. /LZZHT

AU-Y22 112 10/ uli 0/12
CLEVITE CORP CLLVLLAND OHIO

SEA.RCH UN THlE OPENATING AiQ FAILUR.E
MECrIANItiMS IN CUS SOLAR CELLS# (U)

1 ~OESC.RIPTIVE NOTE: F114AL TECH-NICAL REPT, I .JUN 69-31
MAY 70.

5EP 7U I 47F SH104AWA sLo ris :AUGUSTINLo
F. ;CjOovo Re i JR I

CUN I ACI : F33615-bY-(.-1732
PWOJ: AF-788bi, AF-YI6080/7da85
MUNITc.R: ARL 7U-U189

M UNCLA5SIFIEU KEPOliT

AIURELLLTROIC5)l(*SLMICUNUUCTING F1LMbl
K ELLCtRICAL PRUPERTIE5), CAOMIOm SULFIDES, COPPER

COmPOUNiDs, ELCTI (.RN MANUFACTUuRINGa MLTMULI~,
VAPOR PLATIN~s PHASE STUDIES, PHASE OIA~iRAS lu)
IDENTIFIERS: COPPER OLFIDLS@ THIN FILMS(U

THE OI.eLRATIN~G Ai~D FAILURE MLCHANISMS OF CU25:
CUS THIN FILM SULAR CELLS w6RE LXAMINED FURTHER
OURINba THL. PAST YLAha THE SHORT CIRCUIT CURRENT OF

F PILOT PHOuUCT ION CELLS VAA! POUND TO BE SENSITIVE TO
THE UNIFORMITY OF ZNv PLATINGi AND To THE TEXTURE OF
THE MLTALLIZEU PLASTIC SUtsSTRATL. ExTEN5IVE
LITLRATRL AND LXPEKIMENTAL srOL)IES ON THE VARIOUS
FORmS OF CUPRU~ 5ULFIDL vvERE CARRIED OUT.
(AUTHOR) (U)
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UNCLASSIFIED

UDc REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /LZZHT

AD-722 701 2U/12

YALE UNIV NEW HAVEN CONN DEPT OF ENINELRIN6 AND APPLIED

SCILNCE

AN EXPERIMENTAL STUOY OF THL VIURONIC AND

LEL.TRONIC RESONANCL RAMAN LFFECT IN
SEMICONDUCTOR AND GARNET CRYSTALS. (U)

DLSCRIPTIVE NOTE: TECHNICAL NEPT.t

MAR 71 164P aAUSACKiRONALD Le

RLPT. NO. TR-5
CONTRACT: NOUDI'.67-A-OO97-OUOS

PkOJ: NR-016WZ03

UNCLASSIFIED REPORT

SUPPLLMENTAHY NOTL: uOCTURAL THE iS.

DLSCRIPTORS; (*SLMICUNOUCTURs *HAMAN

bPLC~f SCOPYi, (*CADMIUM SULFIoESo RAMAN
SPECTROSCOPY). (OGARNETo RAMAN SPECTROSCOPY),

ALUMINUM COMPOUNuS, UYSPROSIUM COMPOUNDS@ GALLIUM

COMPUUNDS, LUTECIUM LOMPOUNDS, YTTERbIUM COMPOUNUS.

GAS LASERS. CRYO4ENICS, PHONONbo THESES (U)
IUENTIFIERS: LATTICE VIBRATIQNS, ARGON LASERS (U)

THE WORK OE5CRIdEb THE FIRST UBSERVATION OF

@RESONANT CANCELLATION# OF kAMAN SCATTERING FROM
LATTICE VIBRATIONS IN COS AND ELECTRONIC LEVELS
IN QYAL6. PREVIOUS EXPERIMENTAL MEASUREMENTS

AND THEOR4TICAL PREUICTIONS HAD INDICATED THAT THE
RAMAN 5CATTiNIN4 CROSS SECTION SHOULD INCREASE

MONOTONICALLY AS THE ENERuy OF THE INCIDENT RADIATION

APPROACHEU THAT OF A FUNDAMENTAL ELECTRONIC
TRANSITION OF THE CRYSTAL. ESSENTIAL TO THIS

INVLsTIGArlION WAS THE AVAILABILITY OF A MULTI-
WAVELENGTH SOURCE OF INTENSE MONOCHROMATIC LIGHT#

A SENSITIVE RAMAN SPECTROSCOPY SYSTEM WAS

CONSTRUCTLD WHICH EMPLOYEU A FLUWIN4-QAS CW ARGON.
KRYPTON-XLNON LASER. A CONTkOL OF 22 LASING
TRA1SITIONS WAS ACHIEVED! THE MAXIMUM OUTPUT POWER

WAS 0@65W AT 6|4ob M., 5AMPLES WERE MOUNTED IN A
LIQUID NITROGEN COLU-FINGER DEWAR. RIGHT-ANGLE

SCATTERINa WAS LMPLUYED WITH THE SCATTERED RADIATION

DETLCrEo dY THE USUAL COHbINATIUN OF A TANDLM DUUBLE-

MONOCHRUMATOR AND A PHOTOmULTIPLIER TUBE, A PHOTON

COUNTLR WITH UIuITAL/ANALOG OUTPUTS DROVE AN X-Y
RLCORUER WHICH U15PLAYED THE RESULTANT SPECTRA.

(AUTHOR) (U)
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AU*723 jIS jl
CLEVITE CORP CLLVLLANO OHIO ELECLTRONIC RESEARCH Div

IMPROVEMENTS IN CL)S THIN FILM SOLAR
C L L. (5)

DESCRIPTIVE NOTE: FINAL TECHNICAL REFT. NOV 69-31
OLT 70,

jAN 71 aip OUriN,VVILLIAm F.
CONTRACT, F33615-68-LwI112
PKQJ: AF-7885
MONITQR; AIIL 71-UQ15

UNCLASSIFIE) NEPORT

QLSt.HIPTOKS; (OSOLAR CELLS,
PERFURMANCLIEN6sINELRLNG)I, SLMICONUUCTOR
DEVI .Ebo CADMIUM SUL0IDEbs FLI(iHT TE~jTINfj
5CI~liTIF'IC SATLLITESi (U)

II)ENTIFIEKS;, UVI-13 SmATELLITLi OV17 SATELLITE,
THIN FILMS (U)

THE RIPORT IS CONCERNED WITH TAO ARLAS IN THE
CAUMIUM SULFIDE THIN FILM SOLAR CELL DEVELOPMENT
Pk0(3RAM: (1) A XEFOHT 014 hPACE FLIGHT TESTIiiG
OF LODS CELLS ANU (2) RESULTS OF A DLVLOPMENT

PKU 3RAM FUR IMPROVING THE STABILITY AND EFFICIENCY OF
THiE 5TANDARU Cob CELL. TAU 5PACE FLIGHT TESTSi
OP cOs CELLh ARE lIREPORTED. THE FIRST TESTs
ARX-701, LONTAINED Two COS PANELS ON THE OVI-
13 hATELLITE. THE SECOND SPACE FLIGHT TEST
CONTAINED ONE CuS PANEL, ARA-9OI, AND WAS FLOWN
ON THE UVI-17 SATEL..ITE* A DEVELOPMENT PROGRAM
FOR ObTA!NIi~a ENGINLERING MLASOREMENTS FROM THE
CUS CELL o*AS CANHIEU OUT. A STUDY WAS MADE OF
HLATING EFFLCTS ON~ THE CAUMIUM $ULFIDE THIN FILM CELL
AFTER FORMIATION OF THE OAR1ER LAYER9 AUDITIONAL
INVLSTIbxATIUNS VEKE MADE OF LOW PRESSURE LAMINATIONS,
A SILVER COiTED (GLASS POWOER FOR METALLIZED 5UBSYRATE
USE AND VARIATIUNS IN GNIUDIN6 ATTACHMENT.
(Au THUR (U)
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AU-i2J J73 2U/12
MANITOBA uNIV WINNIPEG DEPT OF ELECTRICAL
ENGINEERING

CURRENT SATURATION IN CuS FILMS AT
VARIOUS TEMPERATURES, (U)

!EPE 7U 44P SADHUsAo IKAOtKg Ce I

UNCLASSIFIEU KEPOHT

AVAILABILITY: PUB. IN SOLID STATE
CuMMUNICATIONSt VU P2013-2015 1970s NO COPIES
FURNISHED BY DD( OR NTIS.

DOLSC.IPTORS: (OSEMICUNDUCTINb FILMSO ELECTRIC
CURRENTS), (oCADMIUM SULFIDESo
PHUTUCONDUCTIVITY)o PHONONS, PIEZOELECTRIC
CRYSrALS (U)
IDENTIFIERS: PIEZOLLECTRIC SLMICONDUCTORo
PHUTUELECTRIC EMISSIONg ACUUSTIC SURFACE WAVES,

5URFACE WAVES IU)

THE THRESHOLU FIELD FOR THE ONSLT OF HI1H-FIELO
PHOTOCURRLNT SATURATION IN A COS FILM INCREASES
WITH INCREASING TLMPERATUHE AND DECREASES WITH
INCHLASING ILLUMINATION INTLNSITY. THIS PHENOMENON
15 ATTRIBUTED TO THE ACUUsTIC WAVL INTERACTION WITH
FREL CARRIERS ir rHL FILM* (AUTHOR) (UI)
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U1CASSI FIED

LWC, HLPORT blIl.UGHAPHY 5EARL.H CONTROL N0, /LZLHT

AU-723 711 2U/12
UNIVERSITY OF SLIUTHt.RN CALIFORNIA LUS ANGELES ELECTRONIC
SLILNLES LA83

tMULTIPL.E-PHUNON RLSUNANT KAmAN hCATTERING
THLURY , (u)

bEP 7U bap 'fILLIAmSM* e C' IMIT,J,
CONTRACT: AF-AFO R-1622-69
PROOj! AF-'475jI
MUNITOR; AFOSR TmN/I-IZ92

UNCLAS51F LEU REPORT
AVAILABILITY: PUB. IN SOLID STATE
CUMMUNICATIONS. Va N23 P2009-20I 197U,

SUPLLMENTANY NOTe.: NCVISIUN OF mEPONT DATED 3 AUG
70s

DLSCRIPTORS; (*SSEMICONDUCTUR!), RAMAN
5PECTRCJSCOPY), E*CADMIUN; SULFIUEh, ONAMAN
SPLCTRuSCOPDYI, PH~ONONS, COHERENT RADIATIUN,
L A$ER H(u)

MULTIPLL-PHUNUN RAMAN SCATTtRINUz IN CUS Ib
EXPLAINED BY A MOUEL IN WHICH RS5NANT ABSORPTION
OCCUR5 FOR LLLCTRONICALLY AND VIBRATIONALLY EXCITED
LOCALIZED STATES.o THE RADIUS uF THE LOCALIZLD STATE
Ib ESTIMATEU TO BL ABOUT 90A# (AUTHOR) (U)
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UO(. REPORT BIBLIOGNAPHY SEARCH CONTROL NO. /ZZZHT

AD-723 927 2U/12
AEROSPACE RESEARCH LABS WH14aHT-.PATTE.RSON AFb OHIO

SELF-CONSISTEhT ORTHOGONALIZED-PLANE.-WAVE
CALCULATIONS, f0)

FE84 71 j46P EUWEMAR* No ISTUKELe,

jo ;COLLINSTe Ce
RLPT. NO. ARL-71-OU'I!

PROJ: AF-7b85
TASK: 788suo

UNCLASSIFIEU HEPOsiT
AVAILABILITY: PUb. IN COMpUTATIONAL METHODS IN

BAND THEORY, P82-12J 1971.

DLSCRIPTORS; I*BANU THEORY OF 50L.IDSo NUMERICAL
ANALYSIS), (9SEMICONLJUCTuRS, BANu THEORY OF
SOLIuSi, FUURIER ANALYSIS, SERIES, WAVE

FUNCTIONs INTEGRAL TRANSFURMS, CONVERGENCE,
OIAMONDS, LINC SOLFIUES, SILICON, CADMIUM
SULFIDE~S, CADMIUM SELENIOES U
IDENTIFIERS; *ORTHOUONALIZLD PLANE WAVE THEORY,
FOURIEk SEWIES, FOURIER TRANSORMATION, LNER(aY

dANS (U
A N4ATURAL WAY TO OE5CRItiE MATHEMATICALLY A VALE(MCE
WAVE. FUNCTION IN A PERIODIC CRYSTAL 15 IN TERMS OF A
FOUNIER SERIES. HUWLVERe CONVLR.iENCE OF SUCH A
PLANE-WAVL SEN ILS IS VERY POOR bECAIJSE FHOUSAND5 OF
PLANIE-WAVL TERMS ARk. RE(WUIRk.D TO SIMULATE THE RAPID
OSCILLATIONS OF THE WAVE FUNCTION CLOSE To TH.E ATOMIC
NUCLEI. TU IMPROVE LONVERbjENCE, HERRING PROPOSED
THE ORTHO(*ONALhSEU-PLANL-OAVE (OPW) METHOD IN
WHILH THE PLANE-WAVE TERM$ MAKING UP THE FOURIER
SLRIES ARE UNTHUGUNALIZED TO ALL THE TI(IHTLY-BOUNO,
CORLAAVE FUNCTIONS. THIS ORTHOGONALIZATION VASTLY
IMPROvES THE CONVER4ENCE bECAUSE THL CURE FUNCTIONS
PRESENT IN THL VALENCE NAVE FUNCTION ExPANSION
CONNECTLY SIMULATE THE dErfAVIOR OF THE VALENCE WAVE
FUNCTION IN THE CURL REalON~s WHILE THE PLANE-WAVE
TERMS AUEWUATELY UESCRlbE THE OVERALL CRYSTALLINE
BEHAVIOH OF THE FuNLTION. (AUTHOR) (U)
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AO.Izq 818 2U/5b ioi
AL.ROSPALE RLSEARCH LABS WNI1aHT-FATTLRSON AFU OHIO

SIMULATED EMISSION SPECTR.A UF CUS
PLArLETS UNQER VARIOUj; EXCITATION LEVELS, IU)

D4utj 7u 1i'; LRA,iKOH ;LANtiER,VL)TNICH

r. RLPT. NO9 AR71-U~

Phoj i' AF-7IbSh
TASK: 788SUD

UNCLASS IFIEU HEPUjRT

AVAILABILITY: PUB. IN JiNLs UF APPLILiD PHYSICS,
ViIZ NJ Pflu2l-liO7o I MAR 71,

OLSLRIPTONS: (OCADMIUM SULFILJESs COHERENT
RAVIATION), SPLCTRAMVSIuLL + ULTRAVIOLET),
4iA5 LASERS, 5EM!CONDkiCTONSt CRY0c.ENICSO
IEXC I rOiq$ U I
IUENTIFIERS; LMIbSION SPECTRA. NITROGIEN LASERS,
STIMULATED RAUJATIUNo EXCITON EXCITON
LNTENACTIONS, CAUMIUM SULFIDE LASERS (U)

THE RLPURr DISCUSSEb THL STIMULATED EMISSION OF

CUS PLAIELETS EXCITED BY LIG.HT PULSE~S FROM A N2
LASLR AT Z UEcRLEb AND 77 DLGREk.S K, AS A FUNCTION

:k. OF rHL LEVEL OF EXCITATION AND FOR DIFFERENTLY
PRPAqEU CRYSTALS. (AUTHOR) (u)
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IAU-724( 88 2U/Z
OLLA*ARL. UNIV NLAARK DEPT OF PHYSIC5

%iHUoTH ANLJ PHOPLRTIL.S OF 5TLEPLY GRADED
ZN (F)L(.0I -F ~ CRYSTALS, 1u)

OCT 7U l.ip talrEhoA. Jo ;WILLIAMmFEKJ

CONTRACT: UA-ANO-D-31 .124'-?I-630
PROJ: UA-Z-O-0611O2'Ii..1B
MONITOR: Atiou '169;ih-P

UNCLASSIFIEU REPORT
AVAILAbILITY: PUB* IN JNL9 uIF LUMINL.SCENC~s V3
P3v9i-IO' 197!.

SLUPPLLMENrARY NoTL; REVYISION OF REPORT DATED 27 4UL
70.

OL.SCRIPTORS: (OZIN(. SULFIDESs OEPITAAIAL GNo.VTHI,
(6CAUIUM SULFIDESs .PITAXIA. 4RUWTHE,

(.UM1LJECENCEs ULTRAVIOLET RAUIATIONI ELECTRICALI 3PRUPLRIE~S, OPTICAL PROPERTILS, SEMICONDuCTORS (U)
IUENTIFIERS: CHEMICAL VAPOHs OEPObITIuN1
PNUTULLJMINLSCE.NCL, MINORITY L.ARRIER LIFETIME (U)

STEEPLY GMNAUED :41AEU CRYSTALS OF ZN1'JCU(1-
FIS Wk.RE GRUMN OY A VAPOR PHA5L 06PUSITION OF
COS ONTO CLLAVEU "-ICES OF Z145 FO~LLOWED By A.1 P&.RIOLJ OF Ir4TERWIFFuSlONs THIS PRODUCED A GNADELJ
RLGIOW BETAF-EN 50 AND IU.O MICROMETER~S 4IDE OITHA
BANUGAP GHADIFNT DCLt SUS a3/DA VARYING tiETWEEN 10
AND tO0 EV/CM@ THE u1FFUSION Ct.LFFICIENT WAS
Dk.TF.RMINEO AS A FLNLTION OF POSITION. THE CRYSTALS
HAVE GOOD PHOTOLUMINESCENT FROPLRTIL~o q!TH UJV
EXCITATIONP THE ZNS SIDE SH.OWS bLUE LM:SS ION AT
77K *M~ILE THE CUS SIDE HA5 RED
PHflTOLUMINE5CENCE@ uY IRRADIATING THE GRAUrD
RLGIOr~, THE PEAK OF THE PMOTOLUMINESCENCE SmIFTS AS A
FUNCTION UF THE INAVLLEN6iM OF EXCITATIONo T HE
CHYSTALS, UO NOT LAHISIT MLAbURABLE
ELECTROLUMINESCLNCE OR PEPENDENCE OF THE
PHUTOLUM!NESCENCE ON APPLIEI ELLCTRICAL FIELD* A
LUrv MIN~ORITY CARRIER LIFETIME lb EXPLAINED BY THE
HIGiH DENSITY OF DEEP ACCEPTORS* iAUTHORI (Ui
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UNCiLASSIFIED

UUL REPORT BIBLIUGiXAPHY SEARCH CONTROL ND. /iZZAT

CLEVITE CORP CLLVELAND IJI L.HNCRESEARCH DIV

RLSLARCH ON IMPHOVEU 'Il-VJ (RYSTALS. (U)

DESCxIPrIVE NUTE.: FIN~AL rECHIVICAL RE'Ta I UN 68-31
MAY 7Ut

.AN 71 IIVp SHIOIAWAIL. Re !JOSTIJ&

CONTRACT; F33615 -6a1-L-1I6U I
PRflJ: AF-7b8!:
MUNJTLJR; ARL 71-U017

L UNCLAS51IF IEU HEPONT

DLSLql~fokS: (*CADMIUJM COMPO.JNUSp CRYSTAL GRUvWTH),
*i~iqC 'UtIPOUNUS, CRYSTAL URQWTHJ,

1*!).jj~LU:).-'cTIRS# *CkYSTAL GROAITm), CADMIUM
!ULVIULS, LAOMIUM !AE NIoEs, TELLURILS, PHASE
iTUOIF!j TH1EXfUDYNAM C5, ZINC SULFIDESo SELENIDES (U)

IWLNTIFILRS: CADMIUM TELLURILES. ZINC TELLURIDESs

411NC SLLENIDIES I UI

TmHMUDYNAMJC PrqOPENTIES ASSOCIATED WITH THE II-
VI t)YSTLMS HAV~E B E DETERMINED FROM~ VARIOUS
PUULTSHL.D OATA ANu FROM ExPERIHLNTAL WORK( DONE MERE.
ACCURATE VAPOR PRESSURE EiiUATIONS HAVE BEEN
06TAINLU FOH ZN, CD, St SL, AND YE. THE

PHAzE DIAGRAMSi OF THE ZN-S, CD-Sp ZNwSEs
CU.. Es ZN-TLe A14D CLU-TE SYSTEMS HAVE BEEN
E5TAdLISHLO, ALTHUU4 IN 5OmE CASES ONLY TENTATIVELY@
TrH. TEMPERATURE OLPLNDENT EwUILI8RIUM CONSTANTS FOR
THE SUULIMATION OF iNS, COS, ZNbE,
CLISL, ZtqTL, AND CUTE HAVE BEEN ACCURATELY
EVALUATED. THE CONPNENT PRLSSUHES AT THE SOLID
S[AMILITY FIELD bOUNDARIES (P-T DIAC.RAMS) OF
CWS, LUSE, ZNTEv ANU COTE HAVE bEEN
OD.TLRMIN4Ev LJAPENIME1TALLY, THE bOUNUARY PRESSURES
FUR ZN5 AND iNSL ARL ESTIMATED bY ANALOGiY.
A THEURY Up. TH. CUNzTITUTIOiq OF THE EQUILIBRIUM
LI(QUIQ AT THE SULID STAdILITY FIELD BOUNDARIES
INVUKIN6 $PECIFIC MOLECULAR SPECIES HAS BEEN

I DLVLLUPZ:D ANU APPLIED TO THL CD-YE SYSTEM*
THE CumFO51ION3 AT THE SULID STABliLITY FIELD
BUiDARIE5 tX-T DIAi4RAMS) OF cob ANU
Z14TE HAVE BEEN TENTATIVELY LVALUATED. SOME
APP'L.ILA1IuN OF THIS BASIC INFORMATION HAS BEEN MiADE
IN~ OXrRCIbINGa CONTRuL OF 11-VI CRYSTAL GROWTHI AND
TN ATmENT, * AUTmON) I(U
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AU-/2b 177 20/12 /
PHI~qCLTON UNIV N J I)EPT OF ELLCTRICAL ENGINEERING

$ORHTION-INUUCEu CONDUCTIVITY CHANGES IN

COMPOUND 5EMICONDUCTORS9 IU)

DL5LRIPTIVE NOTE: TELHNICAL HEPT., SLP 69-JUN 71.
-JUN4 71 173P bAIDYAROYsSIJPRASAD ;MARK,

R4To NO. TR-9

CONTRACT: NOU014-7-A-Olbl-DU14
PNOJ: NR-ob.-'92

UNCL.ASSIFIED REroRT

SUPP~t.MEN1ARY NOTL] VOCTuRAL THESIS.

DESCRIPTORS: (OSEMICONDUCTORS, ELECTRICAL
CONUUCTANCIE], (OCHLMISORPTIONs SLMICONDUCTORS),
CAUjMIUm 5ULFIDESo CADMIUM SE6ENIQES, LEAD
COMPoUNDS5, IODIDr.S, OXYGEN, 5INGLE CRYSTALS,
5URFACE PROPERTILS, PHOTUSLNSI TIV ITYs
59MICONUUCTING FILMSs BAND TriEURY OF SOLIDS (U)
IDENTIFIERS; LEAI) IOUIOE5 (U)

LAR~iE CmAi4LS IN THLr EQUILIURIUM SEMICONDUCTIVITY
OF rIN COMPOUNU SEMICONDUCTORS INDUCED By
CHEMISORPTIUN AKE INVEST 1 ATEOO FVAPORATED FILMS
AND SINGLt. CRYSTALS OF COS AND SINGLE CRYSTALS OF

CUSL IBUTH N-TYPEJ $HOW A GRADUAL REDUCTION
IN SEMICONOUCTIVITY COUPLED WITH AN INCHEASL IN
ACTIVATIONq ENERtGY WITH INCR4ASING OXYGiEN PRESSURE

ABOVE A CERrAIN THiRLSH0DD tVAPORATED COS FILMS
AHE MORE SENSITIVE TO SUCH CHANt3ES Al LOWER PRE5SUR.

AS ARE THL MORE HIGHLI COMPENsATED CU AN~D AU
DUPED FILMS. OXYGEN CHEM150HPTIUN STATES OF COS
AND COSE ARE UlIoTkIoUTEU IN ENERGY IN THEI
$EmICuUUCTOR BANUGAP BEI.4G LARGjEST AT THE CONDUCTIUN

BAND LD~aE AND DLCREASIN~a EXPOQNENTIALLY WITH ENERGY
INTu THE GAP* ATOMICALLY sTRUCTURED COS SINULE
CRYSTAL SURFACEs ObTAIt4ED uY IUN BOMBARDMENT AND '
VACUUM ANNEAL1N~i ARL INSENSiTIVE TO CHEM1SORPYION%

Tmu~c AUSURPTION 4wITES CAN aE AbSOCIATED WITH

SURFACE IMPVRITJES AND/OR IMPERFECTIONS. P812

WITH UXYGLN PRE$ibDR IN ACCORD OITH THE MODLLS
DEVELOPED lIN THL REPORT@ (AUTHOR) (J
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A(J-72b 6ZL$ ZU/12
MASiACHUSL.TTS INST uF TLCiI LAMBRIDGE FRANCIS BITTER
NATIONAL MAGjNET LAR

ANOMALOUS FAR INFftAKED MAGiNLTOAdSORPTION IN
N-TYPL CAWMIUM :iULFIDE, (U)

OEC 7U 6p COHNDANIEL Rel ILAX,
OLN4JAMIN ;BuTTON,KENNETH ., ;URLY8RODT,wVoLFGANG

CUNIRACT; F4'i8Z-67-(.-OO'7
PNCJ: AF-9764

* TASK: 9764u1
MUNITuR: AFDSR TH-11-1IJU

UNCLASSIFIE) HEP08T
AVAILABILITY: PUB. IN SULID STATE
COMMUNICATIONb, Vy 1-7 P441.4144 1971.

Dt.SCRIPTUHS: (*SLHICUNDUCTQRS, CYCLOIRON RLSUNANCE
lPHLN'JMLNAJ, (OCAO.MIUM SULFIDLSs INFRARLD
RAUIATION), A65ORPTIUN SPELTRUM, GAS LASERS,
bjaMILLIMETER ViAVE~s MAGNETIL FILLDSs CRYOGiENICS,

ANOMAL IES (U)
IVENTIFIENS: FAR IN1FRAREO tiAUIATION,
MAGNET UA uS UR P IO I (U)

MAGriETIC FIELD OEPENDENT FAR INFRARLD AdSORPTION IN
N-COS HAS BLEN bTUDIED OVLR A WIDE RANGE OF
FHEWUENCILS AND MAGiwETIC FItLDoS AT 1,K Two
STRU.NG ABbOHPTIVNS2 ftHICH AR. CHARACTERIJEO bY A
LINEAR UEIJENOLN(.E OF FREQUEIICY UPON MAGNETIC FIELU
AHE ObSLRVED. HV4LVLR, THE bEtiAV!OR OF THESE
AoSORPtIONS INDICATES THAT THLY ARE NOT DUE TO
CYCLOTRUN RESUNA14CE TRANSITIONS. TH1E EXISTENCE UF
A Vt&RY 5HALLOS dOUNU STATE IS PUSTULATE2 IN ORDER TO
EAPj.AIN TmE FEATUNiES OF THESE AbSORPTION5.s
AUTHURJ (U)
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UUC~ REPO)%T BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

ALU-72a Y'i4 2U/12
PLNNSYLVANIA UNIV PIIILAUELPrwIA LAO FOR RESEARCH ON THI.
STRUCTUHE OF MATTER

RSONANCE-ENHANCEU ORILLOU114 SCATTERING IN

lIAR 7u 16P 6UNSTEINtEs ;IToR* $ii PINLZLJK,Ao I5HANDsM. I
CONTRACT: UA-31-IZ4ARO(U)-239
PHO~J; UA-2-0-U611O4-b-11-8
MVNITuk: AiiOU 488i h1-P

UNCLA551FILU KEPORT
AVAILABILITY: PUBs IN THiE JNL. OF THE
ACOUSTIC.AL. 5UCILTY OF AMERICA, V')9 143 PT3 P1013-1025)
MAR~ 7 1

DL.SLHiPTONS: (*LIGHT TRANSMISSION, CRYSTALS).
R(AMAN~ SPECTRUSCOPY, LXCITONS, PHONONbo
5EMICONDUCTOHS, SCATTERING, CADMIUM 5ULFIDES,
ZINC CuMPOuiNuS, OXIDLS (u)
ILENTIFIERS: OSRILLOUIN SCATTERING, POLAKITONS,
LIGHT hCATTENING, ZINC OXIDES, ACOUSTOUPTIC
INTERACTIOI S. PHOTON PHONON INTERACTIONS (U)

THE PHENOMENULO(3ILAL THEORY OF LIGHT SCATTEHING BY
OPTICAL AND ACOUSTICAL PHUNUNS IS REVIE6EQ. THE
RLSUNANCE ENHANCEMENT OF bRILLOUIN SCATTERING By
ACOUSTICAL PHONUNS) IN THE VICINITY OF THE INTRINSIC
ABSuRPTION EDGE IS RELATE) To THE ENHANCEMENT OF THL
ELASTu-UPTICAL CONSTANTs. A MACROSCOPIC THEORY OF
RLSUNANCE-ENHANLEU bRILLOUIN SCATTERING By
ACOUSTICAL PHONUNb ANALOGOUS TO THAT OF RESONANCE-
E1NHANCED HAMAN )CATTERING BY OPTICAL PHUNUN5 IS
FORMULATEU IN TLRMS OF THL SCATTERING OF POLARITONS
BY THL ACuUSTIC PHONONS VIA THE EXCITON ANU CONTINUUM
EL.ECTRON-HOLE PAIN LXCITATIUN PARTS OF THE INCIDENT
AND SCATTLRLD PQLARITONSs (AUTHOR) (U)
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O)u. REPOR~T 63I8LIWUGXAPHY SEARLH CUNTROL NQ* /LZZHT

AU)72 995 9/1 20/1 2U/12
HARRY LJIAMONU .ABb iASHIN(JTUN D C

GENLRATION ANU PRUPAGATIOiq OF HYPERSONIC
VVAVLS AND TmiLli~ APPLICATIUNb TO MICROWAVE
FREWUL.NC ILS * (U)

Ot.ScRIPTIVE NUTE; MAbTERIS THEhIS.
M1AY 71 '4yp NEQGIAOFiRANK

REPT 0 Nu. HDL-YhIb3o

PR0J: UA-I-T-06IIUI-b-3I-A, HDL-HEL25

UNCLASSIFIEU HEPOrNT

OLScHIPTOHS: (4DLLAY LINLS, PlICROWAVL FREQUENCY~i

(#OLTRASONIC RADIATIUN. MILRUWAVL FROUL.ENcy)v
bEMILONOucroR OEVILESI PIEZOLLECTRIC CRYSTALSo
LAu~lU4 SUI.FflOES9 ZINC CuMPOuNuS, UXIDES,
ALUMINA, PIEZUEL CTRIC TRAiiSUJOCER5s VAPOR( PLATINfi,
VACUUL.M APPARATuSp THLSES (U)

ILENTIFIERS: omICRUWAVE ACUU5T1CSS ZINC UXIDLS,
THIN FILMS, PIEZUELECrRIC SEMILONUUCTORSO
LLASI VVAVES

YHE PAPER DLSCRIBLS TECH1NIQUES FOR TWE (ENEINATIUNg

AMPLIFILATIoN, ANU PRCPAGATION oF ELASTIC WAVES IN
THE VHE.wUtNCY RANGE I TU I~ (,HL THESE TECHNIQUES
INCL.LuE THE DESIGN, FABHICATION, ANU EVALUATION OF
MIC,(OoAVE ALOUSTIC UELAY LINES CONSISTINIG OF HIGHLY
ONIk.NTE0 LLLCTRUACOUSTIC CD5 AND ZNU
TmANSUCERS VACwUM-LJEPOS[TE) UN SINGLE-CRYSTAL
SAPIjHiRE (AL2c3J PRUPAGATIN3 mEulIA. TYPICAL
ELECTRICAL CHARACTEN1ISTIC5i AT 2 GhZ OF THESE THIN-
FILM THAN5DLICERb (AbOUT I MICHOMETER THICK) AND
ULLAY MLDIA CCMbINA1IoNo IN BOTH 6 MICRUSEC ,
IN5LRTION L055 LE5S THAi4 40O Dbe INPvT vswN L.E5s
THiAN gaU .jVLR A 2'O-I'RCLNI bANDhIDTHO AND t'!.RAFING
TLHr.PEATURE FROM -749 DEGRLE TO *96 OLGREc.S Co
THEbE FlXt.C, PASSIVL. mICRUWAVE ACOUSTIC DEL.AY LINES

(fMAuL) ARL VERY RELIABLL AND ARL 5MALLO
LIGNHThEICHT, ANU RELATIVELY INEXPENSIVE TOd FABRICATt..
ALUUSTIL PRUPAGATION VELOCITY, POWEN HANDLING
CAPAdIL!TiE~i IMPLDANCE MATLHINtj TELHNIWOES, AND
APPLILATIO14S UF THESE ELECTHOACUUSTIC OELAY LINLS ARE

A4SU wjISCOSED.- IAUIHORi) (U)
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AI)-726 136 u12 z/
INTORNATIONAL UNION OF PUR~E A14D APPLIED PHYSICS LONDON
I ENuLANU)

PRUCEEDIN,S OF TML INTERNATIONgAL CONFERENCE ON
emOTOCONOUCTIVITY (JRD) HLU AT STANFORJ
UNIVEN TV CALIFORNIA@ ON 12-1! AUh.UST 1969o (U)

UNCLASSIF.IEu kEPONT
AVAILABILITY: PAPER COPY AVAILAWLE FROM;
PER%,AiOr F'RI.Ss INCe, MA~nELL HOUSE. FAIRVIL*
PARK*, ELMSFONU, NEW YORK 10t;23 $33@75. NO
COPIES FURNISHEU OY ODC. OR NTIS.

SUPlFLLMI.NTARY NOTE: SPON50KEU IN PART BY OFFICE OF

NAVA&. RESEARCH, *AbHINGTUN@ Us Co PREPARED IN
COUPL.NATION *ITH AMERICAN PHYSICAL SOCIETY, NE~I
YONK.

ODScRIPTON OPH ONUTIVIT~Yp YPOSI),

SILICON, GALLIUM ANSLNIDESs LADmIUM SULFIDES,
ZINC SULFIUiES. ANTHRACENtLS. STRONTIUM COMPOUNDS,
6ANIOM COMPouNDS. INUIUM ANTIMONIDES, ALKALI METAL
LOMPUUNDS, HALIDES. TITANATE5, DOPING,
LUMIN4ESCENCE. IMPURITIES, PH4iNONS, EACITONS9
GREAT 6RITAIN I
IUENTIFIERS: METAL OAIDE SEMICUNLJUCTURs, ENERGY
bAND5, PHOTOVOLTAIC EFFECT#,mIGH FIELD DOMAINS,

HETE4O~jUNCTIONS@ SCHUTTKY bANRIENSp ELECTRON
PHUNUN INTERACTIONS I 01

CONTENTS: PHOTUCUNLUCTIV ITY GENERAL,
SEMICUNDUCTORS8 PHOTOCONDUCTIVITY GENERAL, HI1GH
RESISTIVITY MATERIALS; iHOTOCUNUUCTIVITY GaENERAL,
IUNIC CRYSTALS: MOSTLY TERNARY COMPOUNDS;
IMPUITIES AND UEFELTS; ORGANIC MATLRIAL5SPHONON
EFFECTS; bTRUCTURES, JUNCTION5, BARRIERS, (U)
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UNCLASSIFIED
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ALU77 U'48 zu4 o/1l 13/8
CLEVITE CUR? CLLVLLAND OHIO ELECTRONIC RESEARCH DIV

RE5EANCH UN IiiPIOVEU 11-Vs CRYSTALS. f01

DL5CRIPTIVE NOTE: FINiAL TECHNICAL REPT. I JUN 70-31
JAN 71,

MAN 71 3oP SHIOJAWAsLo me JJOSToJe
M.

CONTRHACT: F 33615-6d-L-16u 1
MUNROJ: A 7 Id 8 5
MONIOR AK7-UO5

SUPFLLMLNANY NuTI.: SEE ALSO AU-725 U6Z.

DLSCmIPTokS. (oCAUlIIVM SULFIUE~s CRYbTAL GROiTH),
(*CALJMIUM bELENI&uES* CRYSTAL GROwiTH),
tOSEmIlCOrDuCTOIRSo *CRYSTAL GKO,,TM), ZINC
COMPOUUNDbe ZINC SULFIDES, TELLURIDES, SELENIOES9
PHASL STUDIES. TnINNING(cRYsTALLUGRAPHY) IU)
IDENTIFIERS: OCADMIUM TELuRIDLS, *ZINC
TELLURIDES, ZINC SELLNIDES (U)

VAPOR PHASE (ahOodTh UF SIN6LL-CRYSTAL BOULES OF
CuTE, CDSL, ZNTI., AND CDS WAS
ATTLMPTED BY THL $ELD-GROWTH METHOD USING A CAPIL.LANY
LLAK TO MAINTAIN A 5TOILHIOMETRICALLY-PROPORTIONED
VAPOR CUMPOSITIUN DURING THL GROWTH PROCESS*
ALTnCJU(J A MEASURE OF SUCCESS WAS ATTAINED,
DIFF ICULTIES ARUSE SUCH A$ F.ORMAT ION OF EXTRANEOUS
NUCLEATION ANu UCCUNRENcE OF INCLUSIONS OF 5102
PARTICLLS. SINGL.E-CHYSTAL GRO*TI AT RELATIVELY HIGH
6iiOnTii RATES UVt R AT LEAST A LIMITED SEED ANEA WAS
ObTAINED FOR EACH COMPOUNU FOR THE COMPLETE LENGTH OF
ThE bOULE. IMPRuLJVE TECHNIQUES SHOULD ELIMINATE
MUCH uF THE DIFFICULTY bUT SOML MODIFICATIONS OF THL
MLTriOO MAY BL NLCLSSARY TO ATTAIN COMPLLTE bUCCLSS.
AN~ ANALYSIS OF MULTIPLE TAIIiN1Nq IN CDTL AND
ZNTE CRYSTALS OCCQRkING DURING THE (aRO*TH PROCESS
15 ALSO GIVEN. (AU.THIOR) (U)
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A&)727 U61 ZU/ jOIa /S
ILLINOIS UNIV URBANA COURUINATED SCIENCE LAB

RADIATION EFFECTS IN SEMICOINDUCTING LASER
HATLRIALSt (U)

DESCRIPTIVE NOTE: FINAL REPT. 4 JAN 70-JAN 71,
MAN 71 qbP ARURAi.e H.

CONTRACT: F33615'-6V--IZSI
PROJ: AF-7885
MUNITUR: ARL 71-u64q

UNC"ASSIFIEU REPORT

DLSCRIPTOAS; 1eSLMICUNDUCTORso RADIATION DAMAGE)#
40LASENS. bEMICONOUCTORS)v CADMIUM SULFIUES,
CADMIUM SELENIDE~, DOPINQ, SODIUM CHLORIDEs
LUMINESCENCE, NEUTRON REACTIONS (U)
IUENTIFIENS; 9LA5Ek MATERIALbs CADMIUM SULFIDE
LASENS. CADMIUM ZELENIOE LASERS. SEMICONUUCTOR
6ASEHS, EMISSION SPECTRA (U)

LUMINESLENCE uF PURE CDSE. CDS AND
CUSbE HAS BEEN INVEbTIGATED IN THE TEMPERATURE
RANGE FROM ABOUT 6K TO 6OK, AT LOO
TkMPERATURES THE STIMULATED LUMINESCENCE OF A
CUSE PLATELET CONSISTS CF SEVERAL LASER PEAKS
OEPENDING UPON THE PLATELLT UNDOR STUDY AND THE LEVEL
OF ITS EXCITATION* SOME OF THE LASER PEAKS APPEAR
TO oE CORRELATED TO THE SPONTANEOUS LiNES SEEN IN OUR
MEASUREMENTS, AND REPORTEu AS WELL AS INTERPRETED BY
OTHER INVESTIGATORS* IRHAUIATIO14 OF COSE
PLATELETS WITH FAbT NEUTRONS INTRODUCES NEW LASER
LINES WHICH ARE SHIFTED TOWARDS LON(aEN WAVELENGTHSe
THESE RESULTS ARE INTERPRETED IN TERMS OF THE DLCAY
OF EXCITONS BOUND TU DEFECTS, SOME EFFECTS OF
CHEMICAL DOPING HAV ALSO BEEN INVESTIGATED. BRUAD
BANo LDGE EMISSION, WHICH IS ABSENT IN THE PURE
CRYSTALS, APPEARS VERY STRONG ON DOPING CUS AND
CUSE *ITH NACLe THIS SUGGESTS THAT NA
AND CL ARE THE IMPURITIES RLSPONSIBLE FOR THE PAIR
EMISSION, WHICH IS CONSISTENT WITH THE bUGGESTION OF
HENRY AND THOMAS THAT NA ACTS AS AN ACCEPTOR
AND C4 AS A DONOR IN THE$S MATERIALNo
(AUTHOR) (U)
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UNCLASSIFIED
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AU-727 U97 2U/12

HU(rEb RESEARCH LABi MALIbU CALIF

SLLLCTIVE DUPIN4 UF PIELOLLLCTRC CRYSTALS bY
ION IMPLANTATIO14. (U)

DESCRIPTIVE NOTE: FI1AL KEPT.,

MAY 71 I1OP MANSM,Us J, ;-JONLSoW Re
;WALDNERvtH. :AUKMe To lHAHTRe Re

CUNTRACT: iOOUl4-6V-L-OI1I
PHOJ: NR-2b1-UUI, 6RUO8-u3/R 5d-b4S

UNCLASSIFIEU kEPORT

DLSCRIPTORS: (*SLMICUNOUCTORS, DUPIN(a),

(OPILZOELECTHIC CRYSTALS, ION iOMBARUMENT)I
IALLIUM ARSEiIDES, CADMIUM SULFIUES, ZINC
COMPUUNDS, OXIDES 4U)

IDENTIFIENS: 0iO. IMPLANTATIUN, ZINC OAIDES,
SURFACL 6AVE s SURFACE WAVE AMPLIFIERS (U)

THE FEASIBILITY OF CREATING N-TYPE CONDUCTING
REGIONS IN SEMI-INSULATINbI (> 1U TO THE 7TH POWER

CHI PIEZOLLECTRIC CRYSTALS dY ION IMPLANTATION HA5
BEEN INVESTIGATLD. THE ULTIMATE PURPOSE 'UULD BE
Tu FORM MONOLITHIC ACOUSTIC SURFALE-WAVL AMPLIFIERS.
EXPLRIMLNTAL 5TUDIE5 HAVE BEN PERFORMED NITH

Z1O. CDSo AND GAAS. CADMIUM SULFIDE WAS
IMP6ANTLD WITH be AL, GA@ FL9 AND CL
SULFUX IMPLANTATIUNS INTO GAAS PRODUCED N-TYPE
LAYeR5 WITH MOBILITIES OF 2UO bQ CM/V-SEC.

STUuIES OF IMPLANTATION DOPING OITH PROTONS INTO
ZNO SHOhEu THAT LAYERS OF CONTRULLEO SHLET
RLSISTIVITIES COULD NOT BE PREDICTED BUT COULD BE
PkOoUCED. AUSO'PTION AND DEsORPTION OF OXYGEN
DUMINU ANU AFTL IMPLANTATION PLAYED A 516NIFICANT
ROLL IN DLTLHMINING THE CONuUCTIVITY OF THE IMPLANTED

LAYLR. SUuGESTING THAT COi4SIDERABLE DIFFICULTY fITH
STA61LITY IN THL FINAL DEVICE MIGHT BE EXPECTED.
CARRIER MOBILITIES IN THE PkOTON IMPLANTED LAYERS
AS HIGH AS 71 Sw CM/V-SEC WERE OBSERVED, WHICH IS
SUFFICIENT FOR AMPLIFIER ACTION. THE MONOLITHIC
AMPLI1IeR DLVICL HAS BEEN ANALY4ED THEONETICALLY,
THEATIN6 SEPARATELY THE PROPAGATING CHARACTLRISTICS
OF SURFACL *AVES ANL THE AMPLIFYING SECTION UTILIZING

A Tm1w DOPEU CONDUCTING REGION. CALCULATIONS ON THE
PERFORMANCE OF THL AMPLIFYING ELEMENT HAVL bEEN MADE

I1 TWO WAYS. FIST, AN ANALYTICAL EXPRESSION IS
DLERIVLD IN A SIMPLE MAY ON THE ASSUMPTION THAT THE
CONUULTINu NEGIUN IS VEY THIN,

3 7R (U)
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AU-721 bQ4 2U/12FURi4N TLCNoLUGv UIV ARIGIT-PATTEASUN AFS OHIO

THE OPTICAL PROPENTIES OF THIN SINGLE-

CRYSTAL CUS FILMS IN A AIDE SPECTRAL
INT RVAL, (U)

JUN 71 lIP dRODIN~oH So ISTRASHNIKOVA,
Ii. I

RLPT* NO* FTD'MT-Z2'-9-71

UNCLASSIFIEU kEPO.T

SUPPLLEMNTANY NOTE: EDITED MACHINE TRANS* OF ELECTRON.
PROTSESY POVIHK* HNOKRIbT SLOYAKH POLUPROVe

5IBIRSKOE UTOELENIE. INSTITUT Fii, POLUPROV,
bIMPOZIUM# NoPo, 1967s TRUDY 1ELECTRUNIC PROCESSLS
OF SIN4LE-LRYSTAL LAYERS OF SEMICONDUCTONS THE
bIUEKIAN BHANCH OF THE INSTITUTE OF PHYSICS OF
SEMICONDUCTORS* bYMPUSIUM9 NoPoe 1967o
TRANbACTIONSIP NoP, 1967 P177-IBUs BY CHARLES To

OSTERTAG,

DESCRIPTORS: toSEMICUNDUCTIN4 FILMS, BANu THEORY Or
bOLIjS), (*CAOMIUM SULFIjES, OPTICAL
PRuPERTIESI, SIN4LE CRYSTALS, POLARI|ATIUN,
ULTkAVIOLET SPLCTRUSLOPY, EXLITONSe CRYO6ENICS,
USSR IUI

IDENTIFIERS: TRANSLATION$ 4U)

FUR RLFLECTIONP AbSURPTION, AND DISPERSION
MLASUREMENTSt SINGLL-CRYSTAL COS THIN FILMS OF
VARIOUS THICKNESS NLRE USED* THE THICKNESS UF THE
PARTICULAR THIN FILM USED WAS DETERMINED.
REFLECTION CURVES WERE MEASURED BY THE NORMAL
INCIDENCE OF LI4HT UN THE CRYSTAL STUDIED* FOR THE
MLASUREMENTS OF THE ABSORPTION AND UISPERSIUN CURVES.
PHOTOURAPHIC, PHOTOELECTRIC, ANU INTERFERENCE M4THOuS

WERE USED. THE CUNVLS ObTAINED ARE DISCuSSED IN
DETAIL, AND THE MEASURED vALUE COMPARED WITH
CALCULATED VALUES. THERE IS ESSENTIALLY NO
DIFFERENCE BETWEEN THE SURFACE AND THE dULK LAYERS OF
COS CRYSTALS, INSOFAR AS THE OPTICAL PRUP'.RTIES
ARE CONCERNEDe THE USE OF THIN bINGLE-Ck\ TAL
FILMS MAKLS IT POSIBLE TO MEASURE THE SPCTRAL
DISIRIBUTION OF ADSORPTION ANU UISPLRSION IN A
POLARIZED LIGHT IN A WIDE REGION BEYOND THE
ABSURPTION LIMIT, CURRESPONVING TO THE EXCITATION OF
THE DEPTH OF THL CONDUCTIUN BAN0.

379
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Au-7 a 219 7/2
BLLL ANU HO4ELL CU PASAUENA CALIF ELECTNONIC MATERIALSOly

ANALYTICAL TELHIW1ULS FUR THE OLTERMINATION OF
TRACL IMPURITIEv IN 1I-VI CUMPOUNDS. IU)

QLSCIPTIVE NOTE: FINAL kEPT. I JUN 68-31 MAY 709
3EP 7u 97P SOCHAoARTHUR Jo ;MASUMOTJ.

ELEAN R Me l0IL.AND5ONoRObEHT K.e
CONTRACT: F33615-6U-L-1635
PO.j: AF-78B5
MONITuR: AkL 7U-UI7D

UNCLA5SIFIEU HEPO.T

SUPP6LMtNTANY NUTL: bUPEKSLOLS AU-71 706.

OeSCRIPTOrS; (OSULfIUESs *MASS SPECTROSCOPY),
(*SEMICONDUCTORS, CHLMICAL ANALYSIS). IeCADMIUM
(OMPUUNDS, CHEMICAL ANALYSIS1, (OZINC COMPOUNDS,
LHLMICAL ANALYSI.}) IMPURIILSo LAUMIUm

bULFIUES CAUMIUM 5ELENIlE5, ZINC SULFIDES, ZINC
UXIDLS, SURFACES, IONIZATION, SPLCTRUM
ANALYZRb U)
IUENTLFIERS; *RUUP 2B-6A COMPOUNDS (U)

ANALYSEb UF Il-VI COMPOUNOS WERE PERFORMED
USING SPANK SOURCE MASS SPECTROMETER TECHNIwUESs
OF A TOTAL OF IY3 SAMPLLiq 1S3 WERE ANALYZED USING
PHOTORAPMIC TECPHNIwUES AND 'O USIN(s ELECTRONIC

MLTHOuS. THE COMPUUiiDS UF PRIMAkY INTERtST AERE
C0S COSE. LNS, AND ZNSLO DETECTION
LIMITS *ERE UN THL WRDER GF 1 TU 10 PARTS PER
MIL4IN. A TECH14IUL iAS UEVELOPED FOR vETERMINING
OAYuLN IN CADMIUM SuLFIUE, OXYGEN WAS FOUND IN
CONCENTRATIONS OF A FEW PARTS PER MILLION* STUDIES
WLRL MA,)E INVOLVING PLATIINUM AS A PROBE MATERIAL.

ThL EFFECrS OF USIN4 24 KV ACCELERATING VOLTAGE
AS COMPARED WITH 16 KV WERE ALSO INVESTIGATED, A
NLW TLCHNIQUE WAS DtVELOPED FOR THE ANA6YSIS OF
SULFUR. DETECTIUN LIMITb OF (0.1 PARTS PER
MILLION WERL OBTAINED. A NEv TYPE OF MASS

SPECTROMETER WA, USED FUR TIE FIRST TIME TO
INVESTIGATE THE DISTRIBUTION OF IMPURITIES IN CADMIUM
SULFIUE, THE INbTRUMENTs CALLED THE ION
MICKOANALYZER HAS THE CAPABILITY OF ANALYZING

SURFACES 6Y SPUTT.RING ArAY SUCCESSIVE mONOLAYENS OF
MATLRIAL AITH A BEAM OF IUNIZED GAS* ION IMAGES*
ANj MASS SPLCTRA oEmE OdTAINEO FOR SAMPLES OF SODIUM-
A1nU CUPPEN-OOPEU CAUMIUM SULFIDL. (AUTHOR) fIU
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AU-728 387 2U/12

DLLAAARE uNIV NEWARK DEPT OF PHYSICS

Ai UOPING OF CADMIUM SULFIDL ANU ITS
11FLUENCE ON ELECTRICAL PROPERTIES* lUl

OLSCRIPTIVE NOTEt TELHNICAL NEPTe,
JUN 71 6!P ADLEY9HLNRY Ce JR;

RLPTe NUe TR-2

CUNTRACT; NOUU14-71- --OI6 9

UNCLASSIFIED REPORT

OLSCRIPTONS; .*SLMICuNDUCTOR~t DOPINq)
4eCAUMIUM SULFIDLSt ELECTRICAL UNDUCTANCE),
NEUATIVE RLS15TANCL CIRCUITS, SILVER, ALUMINUM.
IONIAATIUN, THESES (U)
IDENTIFIERS: OSEMICONDUCTOR uOPINGv NEGATIVE
DIFFERENTIAL CONUUCTIVITY, HIGH FIELU DOIAINS o
LLLCTRON THAPS (U)

IT wAS RECOGNIZED THAT AG DOPINh *Ab A

SIGNIFICANT FACTOR IN DETERMINING THE E6ECTRICAL
CHARACTERISTICS OF CDS THAT PROUUCE NEGATIVE
DIFFERENTIAL CONDUCTIVITY (NDC) NECLSSARY FOR HIGH
FIELD DOMAIN$ (HFb) IN CDS* DOPING NITH
NITRATES OF AG AND AL WAS A METHOD OF OBTAINING
CUS CRYSTALS EXHIbITING SUCH PHLNOMNA,
ATTRIBUTEU TO' FIELD QUENCHING CAUSED BY FIEl.O
ENHANCLEU IONIZATION HOAEvEk, VERY LITTLE WAS
KNOwN ABOUT THE RELATIONSHIP BETWEEN DOPING AND THE
ELECTRICAL CHARACTERIST1C5 THAT PRODUCE NDC. IN
ORDER To 6AIN SVMt UNDERSTANDINQ OF THIS
RELATIONSHIP, THE STUDY OF THE EFFECTS OF AG DOPING

ON NOC *AS UNDERTAKEN. IT WAS THE MAIN PURPOSE
OF THIS STUDY TO bET A RELIABLE PROCEDURE FOR DOPIN4
WITH AG AND AL TO OTAIN CRYSTALS FOR FURTHER
STUUILS OF HOC ANU FIELD WUNCHING, AND TO *MAT
MICROSCOPIC PROCEbStS MAY BE INVOLVED IN THE DOPING.
iAUTHOR) (U)
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UO( REPORIT dIBLIUGHAPHY sEARCH CONTROL NO. /ZZZHT

AU-72a 54$4 2U/12
AEROSPACE RE.SEAr(CM LAOS WN14NT-ATTERSON AFN 041O

OSCILLATORY PHOrOCOWDUCTIVE AND EA.LTATION
SPCTRA OF. LLI5 ANO iNSE, (U)

Ily ijP wEI,Ls To Y. ;PCNCMIlvA,

C. Me ;PARKlY. !a,
REPT. Nj. ARL-71-0111
PNOD'j: AF-7us
TASK: /8bsUO

UINCLAS51F&ED REPOR~T
AWAILAUIILITY: Pogo IN PHOCEEDIN4iS OF THE
PHOTOCONDUCTIVITY CLNFEHAIwCE 13hD), STANFCDRut 12-
14 AU4 19691 P343-3.U

Ok.5.RLPTONS: loSLMICuNDULTURbs
SPHOrUCUNDujCTIvIrYJ, (*CADmIUM SULFIVES,
LUMIiE5CENCE), ZINC LOMPOUND59 SLLENZOES,
LXLItATIUN, iPMONUidS. EXCITUN. CNYUGLNICs ful
IUENTIFIENS: *Z114C SLLENIDLS, USCILLATOmy
PHOTOCUNUCTjVITY

ThE PmOTOLONDIUCTIVE SPECTRA OF LOS AND ZNSE
AT 4odK HAVE OSCILLATION~S NITH PERIODS EQUAL 70 AN
LO-P4ONON ENEIGY* III COS THREE bERILS OF
OhCILLATIONS OCCUN UP TU jSK9 TOO SERIES APPEAR
III THt Ao.C.POTOCUIIRENT AMPLITUDE mITm MINIMA AT THIE
GROUND STATE ENERbjY OF 6XCITON A PLUS MULTIPLES OF
AN LO0-PH0,4014 ENERGY (A-5EMII.S)9 AND AT THE
GROUNU STATE ENER W OF EXCITON b PLUS MULTIPLES OF
AN LO-PHON014 E140(Uy (4-SEIRILS)* A THIRD
SLRIES APP~EARS IN TME PHASE OF AoCo-PHOTOCUNAeENT*
ThEw.E ARE INqDICAT1iNS THAT ALL THREL SERIES ARE
IrOLPLNUENTo IN ZINSE, ONLY UNE bERILS APPEARS,
OITm ZERO PHOtNON LIimE AT rH&. EXCITON G.ROUND STATE
ENERGY. THE EXCITATION SPECTRA OiF SEVERAL
LUMINL5CENT LINLS OF CD.1 ANU ZNSE ALSO HAVE
O5CiLLAT!ONS. *MObE MAXIMA CONRSPOND TO MINIMA IN
THE PmOTOCOtNUUCTIVE SPECTRA. THL MECHANISM OF
OSCILLATIUN CAN BE LXPLAINEu OY THE RESONANCE
GLNL.RATI01v OF LU-PHUNIONa LOUPLEI TO AN LXCITON. IN
AwuITION To THE PHOTOCONDUCTIVE CARRIER~o THIS
MECm.ANIsm Is CONRuBORATED BY THE OSCILLATIONS INI
LUMINk.SCENCL EXCITATION SPECTRA OF COS AND
ZN$Lo AND BY OPTICAL QUL NCHINC, uF A-SERIES
PHOTOLIONDUCrIVE OSCILLATIUNS IN COS@
(Au THORI (u)
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AU-72d b64 2(/12
NLW SOUTH WALES UNIV KENSIN.OUN (AUSTRALIA) DEPT Or

PeiY3I CS

CANdON EPH 516NAL FNOM VACUUM HLATEV
SURFACE5, (U)

AUI. 7U1 hP lILLEROv Jo 1HANEMANo. I

CUNTRACI: DA-CRD-AFE-S92-594-69-t2154
FHiJ D A-I-Z-64Z~OI-0-466
TASK.- 4-L-624201-D-qb6a3
MONITuR; ANOGEFE) 44'0-AUG-7U

UNCLASSIFIED NEPORT

AVAILABILITY: PUS. IN SURFACE SLIEHc.E, V2' P&39-

j DESCRIPTORS: (o5EMIC(DNDUCTORb, SURFACES).
IOCAhBUrd. #PARAMAGNETIC RESONANCL)o cARSIOLS,

P IMPUN~ITIES, HEAT TREATMENT, CADMIUM 5ELENIDES,
CAUMIUM SULFIDLSo ZINC SULFIvEst SILICON@
AUSTI(AL IA (U)
IDENTIFIERS: OELLCTRUN PARAMAGNETIC RESONANCL (U)

RECENTLY A NARRUJA ELECTHa,, ,ARAMAraNLTIC RESONANCE

tLe.~.na bIGNAL HAS BEEN REP~ORTED FROM THE

SURFACES OF CL)SL, CUS, AND ZNS POWDER$
AFTCR MLATING INJ VAf.UMo kACH OF THE 51I6NALS *AS
FURMED BY VACUUM HEAT THEATMENT IN THlL RANGE q0OU-

600Cs WITH c.UZoUOd7 AND *IDTH APPROXe ONE GAUSS.
AND WAS RLVERSIdLY dROAL)EgiEu bEYOND DETECTION UPON
AumISSIUN OF AIR OR OxYGEm. IT WdAS SUGGESTEU THAT
SURFACE VACANCILS CAUSED THLE ePoR. SIGNAL. THE

Y, pAUTtiORS HAVE PRLVIOUSLY FOUND A SIGNAL WITH THE ABOVE
PROIPERTIE5 ON S1.VERAL OTHER SUBSTANCES, AND FROM AN

ANALYSIS OF ITS OLCURRE14CE, HAVE CONCLUO)ED THAT IT
WAS DuE TU CARBON CUNTAMINATION FROM THL VACUUM
sysrEmv IT 15 SUG4aE,,TED THAT THL 51(.NALS RECENTLY
REPORTEv ON CuLE CUS AND ZeiS AkE IN FACTI ALL DUE TO CARBON CONTAMII4AIIONe (AUTHOR) (U)

* 383

UNCLA5SIFIED /ZZLHT



UNCI.AbSIF lED
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AUI7!a &45 2U/12A
ALRuSt'ACE RE6LANCH 6AS WHI1~HT-PATTLRSON AlFt OHIO

ANi INVESTIGATIO4 OF THE SLMiCONUUCTURT-70
tILTAL TRANSITION4 IN CHLuR1NL DOPIED CADMIUM
SULFIOE LJbING NUCLEAR MAGuETIC kESONANCE,

I(UI

MAY 71 212P ADAMbeFRANK Us I
RLPT* riug ARL-71-OU8o
PIIOJ: A F-7 dB~p
TASN: 7885u1

LDNCL.ASSIFIEJ kEPOwT

D&SCRIPTORS: 49SUIICuNDUCTUR~o NUCLEAR MAGNETIC
KEbO'iANCL)p 10CAL)MLU SULFIDLS, LLECIRICAL
CONUUCTANCLI, I~ALL EFFECTo DOPIN(A, CHLORINE,
bANG TmEORY OF SULI1o, IMPURITIEbt CRYOGENICS#
FRULLNCY 5HIFT9 ThEbE5 (U)
IDENTIFIERS; SEM1CuNVUCT(,R ML.TAL TRANSITION, SPIN
LATTICL NEI.AAATIUN, F.NIG~iIT SHIFT (u)

SPINI-LATTICt RELAAATICN TIME.S AND KNI(*HT SHIFTS
WERdE MEASURf.D FUR CU113 NUCLEI IN TWELVE CDb
CRYSTALb UOPED *ITH VARIOUS AMOUNTS OF CHLOtiINE*
HALL CONSTA14TS WvERE ALSU PEASURLD TO ObTAIN THE
CUNUULTIOi4 ELECTRON CoNcEtNTRA-IONSP DATA *ENE
OdTAINEOD ON ALL SAMPLES AT .100K AND FOR SOME
IKEAV16Y DUPED SAMFLLS AT 77K, 4*ZK AND 2.13K.
IT oAA FOVNU THAT WITH INCRLASCU DOPINGa AN
IMPURITY CONDUCTIuN SANu is FORMED IN AN ELLCTRON
CUNCE~NTIATION RAN4IE (So X IU TO THE 17Tm POaER 4
N <1.6 X IU. TO THE 18TH po*wER/LC). T HE
IMPURITY CONdUUCTIUN BANO) ANIJ C05 CONDUCTION BANU
ANL MERbE0 oHtEN A FURTHER INCREASE IN DOPANT EXTEND$
TmE ELECTRONi COwiCLNTRATION TO 11.6 A 10 TO THE 18TH
POJfLR/CC -ci i4~ 10 TU THE 16TH POOWLR/CC.
ALL SAMPLLS oflTM N 99~4 A 10 TO THE 18TH
PUNVLR/CC. HAvE EzSLNTIALLY MLYAL6IC PROPLRTIES.
(AUTHOR) lu)
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UNCLASSIFIED

UUC REPORT BIBLIUGRAPHY SEARCH CONTROL NU9 /SZZHT

AU-720 916 2U/12
WASHINGTON UNIV SLATTLE DEPT OF ELECTRICAL
ENINEEHING

OPTICAL PROBING OF RESISTIVITY PROFILES IN

CUS AND THEIR RELATION *ITH ACOUSTOELECTRIC
CURRENT O5CILLATIuNb, IU)

JUL 7U oP YELo5o So P1CCAR1HYbeo
Jo ;

CONTRACT; UA-ARO-0-31-I24-70-G58
PkGJ: OA-2-O- I OZ-0-31-E
MONITuR; AROU Bg91ZmL

UNCLASSIFIEU REPORT
AVAILAUILITY: PUB. IN SULID-STATE ELECTRONICSo
V14 N4 P342-346 1971o

DLSCRIPTURS: (sSLICUNOUCTURSo PIEZOLLECTRIC
LFFECTIP (*CADMIUM SULFluEs,
NEbISTANCEIELECTNICA6)), ELECTRIC CURRENTS,
OSCILLATION (U)
IUENTAFIERS; ACOUSTOLLECTRIC EFFECT# ELECTRICAL
RE5IbTIVITYs PIEZOLLtCTRIC SEMICONDUCTOR$ (U)

THE CURRELATION OF CURRENT OSCILLATIONS WITH
RESISTIVITY PROFILEb IS PRESENTED FOR SAMPLES OF

SLMICONDUCTING COS. (AUTHOR) (U)
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UNC6.A5S jElE0

IJDL REPORT dIBLIUGHAPHY 5EARCH CONTROJL NO. /LZZHT

A&J-72 1 2 b 2U/12
ALMUSPACE RLSLANCH LAOS ARIG,4T-PATTLRsON AFb OHIO0

ELECTRIONIC CORE LLVLLS OF ThE 118-VIA

CuHP GUN US, IU)

MAN 71 I*P VE5ELYvC. Js iLANGEROs

RLPT# 4UU. ARL-7I-OU'4J
PNQJ: AF-7bSb,
TASK: 7685UO

INCLA55IFIE0 REPORT
AVAILABILITY: Pus. IN PmYSILAL KEVIL* do V4 N2
P451-4~61, IS JUL 71,

OLSLRIPTURS: (OSLMICUNDUcTURS, 'tIANU THEORY OF
5OLIUj5)o ZINC SULFLDLS, CAUMIUm bULFIDESO

(.AU'4IUM SELENI12E.; ZINC COMPUUiqObp CADMIUM
COMPUUNDS, MLN(,URY CUMPOUNUS, OXIDES, SULFIDL.5,
bELE, I0LSq TtLLUNIUESO PMOi'OeLECTRIC EFFECT (U)
IUE14TIFIERS: ZINC UXIDESs 4INC SLLENIDES9 ZINC
TELLUJRIDES, CADMIUM OJ.IOL5, LADMIUM TELLURIDES,
mEmcw~JY SULFIDES, MERCURY SELENIOESo MERCURY
TELLURIOk.5, EM1551ON SPECTR~A, SPIN ORBIT
INTEtIALTIONS (U)

X-RAY INDLJCLO ELECTRON-EMIS5ION MEASUREMENTS agRE

US~w TO DLTLRmINE THE ENERGY LEVELS OF CORE ELECTRONS

IN LNLJ, ZNSs ZNbE. SNTEs CDU,
C059 LDSE, COTEs HGb, H'jSL, AND
FH6TL@ TIE INVwESTI(aATED ENLR4Y RANCE EXTENUS
FROM THL dOTTOM OF THE VALENCE OANO TO ABOUT 12uU
LV WLL0 THE FEmMI LEVEL.. CHEMIC.AL 5HIFTS NERE
OLTERMINEO dY CU.MkPAING THESE RLSULTS AITH
ExPLRIMLNTA6 VALULS FOR THE PURL ELEMENTS* TMESE
SHIFT5 ARk. lPLLTTED AS A FUNCTION OF THjE FRACTIONAL
IONICITY VALUES DETERMINEU dY PHJILLIPS AND VAN

VLCHTEN, PAULIN4a, AND COULSUN. bPIN-ORSIT-

SPLITTING VALUES) OERE EAPLRIMENTALLY DETERMINED FOR
THE FIRST TIME FOR SEVENAL LEVELS INCLUUING TH4E
ZN3u, CU'4Up AND HG5U, LEVELS@ (AUTHOR) fUl
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U NC6LA SIFI ED

U~DC REPONT dISLI(JGkAPHY SEARCH CUNTROL NO* /ZZZHT

AD-.79 yg 2/I 9/1 9/5
FLOHIUWA UNIV GAINLSVILLE UEPT OF ELECTRICAL
ENG INEING

A CLNTEH UF COMP~ETENCE IN SOLID) STATE
MATLRIALS AND DLV ICLS, U

1AH 71 229P LIN~hOLMqFREw A. IdRUUER:)EN#
AHTHiUj 4. ICi,.NLTTEoEUGELN Re *,UIRECTON,
STEPNEN *. IHNCHLARRY L,

RLPTe ND. SCIENTIFIC-7
CUNTRACT: F9628-68-C-00!0, ARPA ORDLR-ij6U
PNOJ; AF-8687
MNITUR: AFCRL 71-03U9

UNCL.ASSIFIEU MEPONT

CLSCRIPTORS: IOSLMICUNDUCTURS, ELECTNICAL
PRup RTI&.SlS (.SLMICUNDUCTJR DEVICES, ELE.CTRICAL
PRUPERTILS), IOINTEGRATE) CIRCUITS9 oESIGN),

MATI-LMATICAL MODC.Lbs NOISE(RADIO)i RADIATION
U)A1AujE, NEUTRONj REACTIONbi HALL. LFFECT,
TRANSISTOR5, CADMIUM SULFIOES. SILICON,
I MPURcI TI ES (U)

IWENT IF IERS: Af-ORPHOUS SLMICUNOUCTORbip EWUI VALENT
CINC 45,O PHOTOMAGNETOELECTRic EFFECT LU)

IN SiEMICONDUCTON ANv SEMICONDUC7OR DEVICE Rk.SEAKCH,
A CUMPLETL LWdUIVALENT CIRCUIT FUR THlE NOISE
PERFORMANCE OF PHUTUTRANSISIONS IS DEVELOPEU ANU THE

CURiIENT rAIi'4 ANU CUTOFF FHEwULNCY ARC DERIVED FROM
NOISE MAbUIIEtENTSt STUUY OF THE. DESIGN OF A
DETECTORS U5ING THE PME EFFLCT IN GULD-UOPEU
SILICON Shiows THE CUMPROMISLS RE.QUIRED IN THE
CUiNCLNTRATIONS UF GuLD A-No SHALLO*-LEVEL IMPURITIES
To YIELD) dOTH SP~EED AND 5ENSITIVITY. MEASUREMENT OF
CONU~CTIVITY ANU HALL EFFECT IN IN-DOPEI) AND
CU-uOPED COS REVEAL$ THE IMPURITY LEVELS ANu
DOMtINANT SCATTERING MECIAiISMS. MEAS5iREMENT OF THE
PME AND PC EFFECTS IN GULu.-UOPEL) SILICON YIELDS
THE RECOMbINATIUN PARAMETER5. A METHOD IS
DESCRIBED THAT SO SLLECTS MODEL COMPLEXITY IN THE
SIMULATION OF TRANSISTOR CIRCUITS AS TO SAVE CPV TIME
AND Tu. ACCOMMODATL LARGER CIRCUITS THAN HERLTOFORE
POSSIbLE. IN GLASS AND SEMICONDUCTING GLASS
RESEARCH, EXPERIMLNTS DEMONSTRATE TH.AT CRYSTALLITE
SIZc. L)ETCKMINES THE THRESHOLD OF FA5T-NEUTRON DAMAGr.
IN HETEROGENEOUS AMORPHOUS SEMICONDUCTORS. VARIOUS
IMETHOUS FUR SURF-ACE CHARACTERIZATION OF CERAMIC
POUoLN5 AR~E DETAILEu.
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UNCL ASS IF IEU

uoL. REPOHT 61BLIOGRAPHY SEARL.H CONTROL NO# /iZZHT

4U-73U0 13 ZU/12
= 8RkON UNIV pROV40ENLE R I METALS RESEARCH LAB

LEL~.TRNIC LNLR'.,Y STATES OF DISLOCATIONS I N
Cus-TYPL SF.mI COliJUUCT0R'; U (U

DESCRIPTIVE NUTL4 TEC.HNICAL NEPT.,
0AY 66 ~l HOLMLSIR. He IL~dAUMsC4

CUNIRACT : N014R-569(21)F UNCLASSiF IEU HEpUa.T

OLSLH.IPTOMS; (OSLMIC.JNOUCToRbo H~AND THEORY OF

bOLIU5), ($CADMIUM SOLFIUEh. PHOTOCONDUCTIVITY)@
UI5Lw.CATIONS, CRYSTAL LATTICE DEFECTb, ELECTRICAL
CONOUULTrANCL (U)

IT IS SHO.VN THAT LLCTRUNIC ENERGY bAND5 ARE

ASSuCJATEuj 61TH DISLOCATIUNS IN WIDE bAND GAP,

COMPOU.ND !)MIc.DqoucToRs* THE EICIENVALUE PROULEM
FVji THE UISLUCATIUN BANU LOGE IS SOLVED FOR COS

TYPE LRYSTA65, ANLJ THE )CCUPATIUN OF THE bAND I5
CALCULATEUs TH~E FLRMI ENERGY 1S THEN DETERMINED
FUR CRYSTALS CON~TAINING MANY DELP LYING DISCRETL
LLEVLL AS WELL AS DISLOCATION BANDS. IT 15
PIKEUICTED THAT ofHEN A CRYSTAL IS ILLUMINATEU OITH
LIGHT OF APPNOPNIATL WAVELENGTH AND INCREASING
INTLNSITY, THE THERMAL ACTIVATIUN ENERGY GJOVERNING
TilE ELECTRICAL LONOUCTIVITY PAS5ES THROUGH A SERIES
Of LNERGY PLATEAUS AHICH ARE EQUAL TO THE ENERGY OF
THE DI5CRLTL LEVELS# IN A DISLOCATION FREE CRYSTAL,
TilEbL PLATEAUS ARE CONNE CTED by STEP CHANGES, WHILE
IN A CRYSTAL AITH DISLOCAl IUN5 THEY AKE CONNECTE0 BY

BROAD TRANSITION4 REGIONS. IN ORjjEN TO STUDY THE
PmEvILTIONS THE THERMAL ACTIVATION LNER6Y WAS
MtAbUHEU AS A FUNCTION OF LIGHT INTENSITY IN BOTH
DLFURMEQ ANW UNUlJORMED SAMPLES OF COS@ IN ALL

CASES. PLATL.AUS AT LI.8O PLUS O MINUS 0.02 EV AND
O966 P~LUS OR mIIwUS uU2 Ev PER(E ObSLRVEU, THE
TNAiNSITIoiq uLThLEN THESE PLATEAUS OAS SHARP IN THE

CA5S. LI THE UNDEFURMED SAMPLES AND 8ROAD IN THE CASL
OF THE UEFORMLD SAMPLES. THLSE RESULTS CONFIRM THE
PHLUILTIONS PILNTIUNLD AdOvEo (AUTHOR) IU)
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UNCLA5SIFIED

)DL REPORT BIBLIOGRAPHY SEARCH CONTROL NO- /LZZHI

AU-73U 231 2U/12
OELA*ARE uNIV NL*ARK DEPT OF PHYSICS

DETLRmINATION OF FIELD-DEPENDENT CARRIER

DENSITY AND MOBILITY IN PHOTOCONDUCTORS USING
HIGH-FIELD DOMAINS. -U)

DESCRIPTIVE NOTE: TECHNICAL REPTt
AUG 69 7P bOERK9 *9

RLPT9 NO* TR'45
CONTRACT: NONR-'43IUD)

UNCLASSIFIEU REPORT
AVAILABILITY: PUB. IN PROCEEDIN4S OF THE

PHOTOCONDUCTIVITY CONFERENCE 3RD) HELD IN
STAmFORU, CALIF. 12"15 AUG 69 P75-790

ODSCNIPTORS: (*CADMIUM SULFIuES,
PHUTOCONUUCTIVITY), MALL EFFLC79
CARHIENSISEHICONUU(.TORS), v4OHK FUNCTIONS,
TRANbPORT PROPERTIES (U)

|UEivTIFIENS; CARKILR MOBILITY (U)

UNDER CERTAIN EAPERIMENTAL CONDITIONS HIGH-FIELU
DUHAINS AHICH OCCuR IN THE mANGL OF NEGATIVE
OIFFEkENTIAL CONDUCTIVITY REMAIN STATIONARY ADJACENT
Tu UNL LLECTRODO AND CAN OE USEU TO ANALYZE THE
FIELD-ULPENOENT CuNDUCTIVITY. USING THE MEASURED
CURRENT DLNSITY AND FIELD STRENGTH IN THE DOMAIN, PMR
ONE OUTAINS THE CONDUCTIVITY AS A FUNCTION OF THE
FIELD, THE HALL-EFFECT CAN bE USED TO DETERMINE

THE MUBILITY WITHIN A HIGH-FIELD DOMAIN AND YIELDS
MICROIFJe FROM THE CONDUCTIVITY ONE THEN
OUTAINS THE FIELD-DEPENuENT CARRIER DENSITY. IN

PHOTOCONDUCTORS, SUCH AS CDs$ THE NEGATIVE
DIFFERENTIAL CONDUCTIVITY IS CAUSED BY A STEEP
DLCKEASE OF CARHIER DENSITY AND ONLY SLIGHTLY

DLCREASED MOBILITY nITH FIELD IN THE INVESTIGATED
RAN4E. OITH THIS METHOD THE CARRIEk DENS1TY AND
HOdILITY CAN UNAMbI(iUOUSLY AND WUITL ACCURATELY BE
DLTLRMINEU AS FUNCTIONS OF THE FIELD STRENGTH AND A
DETAILED KINETIC ANALYSIS IS JUSTIFIED FOR
INVLSTI5ATING THE FIELD ExCITATION MECMANISi. SUCH
ANALYSIS IS DONE FOR CDO IN THE FIELD RANGE
BLT,VELN 3U AND 100KV/CM (AT 200K) AND SHOWS

THAT A MOUIFIED FHENKEL-POOLE FIELD-ENHANCED
THERMAL EACITATION OF HOLLS FROM SLOW RECOMbINATION
CLNTERS INTO THE VALENCE UAND (FIELD WUENCHING)
I rHE PRLDUMINANT MECHANISM CAUSING THE NEQATIVE
DIFFERENTIAL PHOTOCUNDUCTIVITY* (AUTHOR) IU)
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Ui4 CL AbSSIFI 10

VOL. REPORT dIBL1U6RAPIHY 5EAN(H CONTROL NO* /ZZZHT

A&?-7J1 6'47 2U/12 y/ 2ulJs
MA5bACHUSETTS INST OF TECj, LEXINGTOw LINCOLN LAb

SQLIO STATE ELNhIYIo

Ds.SLRIPTIVE NOTE: wUARTEI4LY TECHNICAL SUMMARY IMAY-i)
JUL 718

AU4 71 66P MChHuRTEkvALAN LaCONr'NACT: FlY28-7U--02JOl
PHO~J: AF-649L
MUNITuk: ESD H7-4

UNCLASSIFEW KEPOiNT

SUPPLLMLNTAkY NOTL: bEE AL~Cj Rk.PUNT [ATEU 11. FEfJ 71,
AD-744' 07q*

OLSCRIPTORS; (OSULID STATE PmiYSICS9 PERIODICALS),
($5LMICONDUCTNS# iCIENT1Fjc RESEANCH)i
PHUTwDIOOES. 4ASkRS, RAMAN SJPECTMOScuPy, ZtEMANLFFECT$ INTEQRIATLO CIRCU1Tb, MANUFACTURIN~G MLTMOO5dANU THEORY OF SOL1O-)p INDIUri ANTIMONIDE5, CADMIUM4bULFI~tSo (.ALLIUM ARbEN1LJE, CKY TAL STRUCTURE,CARthJN MONUX~IO~s AiSORPTION :;PECTRUM. CRYOGENICS TU)SIENTIFIENS: CQMeUTEH AIUEu w.ESI(aNs OSEMICONOUCTOR
iAbERS, RAMIAN LAbEKS. FERRUMAGNETic sEIIICONDUCTOMS (U)
THiE NLPORT COVERS oi' DETAIL THE SOLID STATEHLSLAKCH *ORK Of THlL SOLIL) 5TATL DIVISION ATLINCOLN LABURATURY FOR THL PERIOD IMAY T14ROUJGH31 jUL.Y 1971. THE TOPICS LOvEREO ARL SOLID
STATE DEVICE RESEARCH, IWUANTUM ELECTRONICS,MATERIALS RLSeAtICH, PHYSICS OF S01405, ANDa MICHOLLECIRONICSo TgiE MICROSOUNQ *ORK 15SPONSORED BY ABmDA AND 1S R&YORTED UNDER THATPR04RAM, (AUTmOR) 

IU)
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UNCLASSIFIED

UDL REPORT dlBg.IUGRAPHY SEARCH CONTROL NO. /LZZHT

AU-131 bsi 2U/1Z

ALRUSPACL RESLARCH LABS WItuHT-PATTERSON AFa OHIO

ELECTRON c?1I55IUN STUDIES OF TH lid-VIA

SEMICONDUCTOR COMPOUNDS, jwl

AUu 71 96P VEbELYvCHARLES j. i
REPT. NOe ARL-71-013#

PHOJ: AF-785
TASK: 788500

UNCLASSIFIED REPORT

DESCRIPTORS; Is5tMICUNDUCTURSe O6ANO THEORY OF

SOLIwS, (*PHOTOELECTRIC EFFECT@
bEMICONDUCTORS), SPECTROSCUPVP PHOTON
dOMBAROMLNT* A RAYS, MOLECULAR ENERGY LEVELS,

bULFIDES9 TELLURIDES@ SELENIUES. OXIDES, ZINC

COMPUUNDS, CADMIUM CUMPOUNuS, ZINC SULFIUECS
MERCURY COmPOUNDS, CADMIUM SELENIDES, CADMIUM
bULFIOLS, bPECTROPHOTOMETERS (iU)

IDENTIFIERS: *PHUTOELECTHON SPECTROSCOPY, eGROUP

2B-6A COMPOUNOS, EMISION SPLCTRAt ZINC

bELENIOES, CADMIOM TELLURIDES, SPIN ORBIT

INTERACTIONjS IU)

X-kAY INDUCEU ELECTRON EMISSION MEASUREMENTS *ERE

USEu TO DETERMINE THE ENERGY LEVELS OF CORE ELECTRONS
IN LNUt ZNS, ZNbEs ZNTE, COOt

COS, CDSE, COTCs HGb, H4SL AND
H6Tte THE INVESTIGATED ENLRaY RANGE EXTENDS

FROm THE BOTTOM Of THE VALENCE 6AND 46-b LV BELU*
THE FERMI LEVEL) TO ABOUT 12OU EV BELOo THE

FERMI LEVLL* CHEMICAL SHIFTS WEHE DETERMINED BY
COMPARING THE RESULTS OF THESE MEASUREMENTS *IYM

EXPERIMENTAL VALUES FOR THE PURE ELEMENTS* THESE
SHIFTS AR. PLOTTED AS A FUNcTION OF THE FRACTIONAL

IUNICITY VALUES OLTERMINED bY PHILLIPS AND VAN
VECHTLN. PAULIN6 AND COULbON. CURE LEVEL
VALUES FOR ZNSE AND COTE ARE COMPARED OITH
SELF-CONSISTENT RELATIVISTIC ORTHOGONALIZED PLANE
WAVE CALCULATIONS FOR THE EXCITATION ENERGIES OF

TmEiE COMPOUNDS. AGNEEMZNT nITH THEsE THEORETICAL

CALCULATIONS IS BEST TOR THE LEVELS CLOSEST TO THE
VALENCE BAND AND APPEARS TO BE ANGULAR-MOMENTUM
DEPENDENT* FOR THE FIRST TIME, SPIN-ORBIT

SPLITTING VALUE WERE EXPERIMENTALLY DETERMINED FOR
SEVERAL LEVELS INCLUOIN4 ZN 3D. CD 40 AND HG SD
LEVELS. THE MEASUNEU ENERGY VALUES FOR THL UPPER

O-LEVLLS ARE COMPARED AITm VALUES OBTAINED BY
ULTRAVIOLET INDUCED ELECTRON EMISSIUN. (U)
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UNCLAbS IF IED

UDC REPORT BIBLIOGRAPHY 5EARCH CONTROL NO, /Lzz,4r

AIJ-)3 301 9/5
Hu(.eEs RESEARCH LABb MALIOU CALIF

o 1-4TABLE ELECTW0PHUTGA;-,1IC DISPLAY
OLV ICLO (U)

QLSCRIPTJvE NOTE; PIfAL TECH1NICAL REI'To FEB 70-JUN 71a
OCT 71 9!ap H.OUENTSONGLt.NN p* p JR1

CQNTk'ACT: F3U60uZ69-L-OIh7
MUNITuR; RAOC TH-71-.210

UNCLASSIFIEU kEPOR~T

OtSCRIPTORS; (*DISPLAY SYSTEMS, OPHOTUk.LECTRIC
MA1T>qIALS], (OVILQIN4 SCRELN!)o *$EMICONDwCTING
FILM 0, (OCAUMIUM SULFiDtSo *PHOTOCONDUCTIVITY),
UEPObITIUNI OL5I(aN, LLECTRS..N BEAMS, PHOTON
bOMbARuMENTs PmOTOGRAPHIC PRUJECTORS9 GLASS,
kLLCTRICAL CuluULTANILE, PRQDUCTIUN, EXCITATION,
LLLCTRIC CLNNEcTUR!)o OPTICAL PROPERTIES,
tESULUTI ON (U)
IUENTIFJEIRS; fSUbTAI'NED LLL.CTRuN BOMBARDMENT INDUCED
(ONDiUCTIVITY, *ELE(.THOCH(OrIL FILMS, 9SEdIC FILMbs
LLL.CTRIC CUNTACTb WU

A STUL)Y HAS BEEN PENFORMEU OF THE FLASIbILITY OF
U5114G A SuSTAINLD ELECTRON WsOMBARDMLNT
INDUCED CUNLJUCTIVITY 4SLRIC) LAYER TO CONTROL A
LIWh MODiJLATIN.z LLLCTRUCHRCJMIC (EC) FILM IN A
PmOhjLCTION UIbP6AY IjEVIc(Ee SUCH CONTROL NAS
OLUM01STRATL.U BUT A VARIETY OF PRACTICAL PROBLEMS HAS
PH~vENTED FABRICATION OF A USABLE DEVICE* A MAJOR
PROdLLM AREA 1S THE INTLRLAYER NEEDE.D TO SEPARATE THE
EC. ANU SEoIC, FILMb. (AUTHOR) (U)
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UNCLASSIFIED

UUC NEPOT dIBLIOGNAPHY 5EAR.H CONTROL NO* /LZZHT

AU-734 239 2U/12 16/8
AIR FORCE INST oF TLCH aRiGHT-PATTENSON AFB OHIO SC.OOL OF

ENGINLERING

RADIATION DAMAGL EFFECTS IN ELELTRON

IRRADIATED CADMIUM 5ULFIDL PLATLLLTb AT LUO
TEMPENATUNE, (U)

DLSCRIPTIVE NOTE: oOCTORAL THES|bo
AUG 71 'IJP ELbeYoCs NEALE 1

RLP7o NO, US/PH/7|'5

UNCLASSIFIED REPORT

DLSCRIPTORS: IeSMICUNDUCTOR59 eXADIATION DAMAGE)m
(OCAUMIUM bULFIDES9 RADIATION UAMA4EI, ELECTRON
dOMBARODENTs CRYUGENICS, LUMINESLENCEo ANNEALING,
ATUMIC ENERGY LEVELS, BAND THEORY OF SOLIDS.
THESirS (U)

A STUUY WAS MADE UF THE LUMINESLENCL PROPERTIES OF

CADMIUM SULFIDE PLATELETS WHICH WERE BOMBARDED AT

NLAN LIWUID HELIUM TEMPERATURE *ITH FAST ELECTRONS AT
ENERGIES ABOVE IOU KEVo PHOTOLUhINESCENCE AND

CATO OLUMINESCENCE SPECTRA WERE EVALUATED* POST-
IRRADIATION ANNLALING AND THERMAL AND OPTICAL

QUENCHING EAPERIMENTS WERE LONDUCTEU*
(AUTHOR) (U)
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UrWCLASS jF iEu)'

UI)C kEI'OT dIBLIUGNAPHY bEARCH CONTROL NO* hLZ~lT

AU-734 241 2U/12
AIR FORCE INST OF TECH ARIGmT-PATTENSON AF8 OHIO SCMOOL OF
ENG61NI.E I '

ELECTRON LMISSION STVUILS OP THL 110-VIA
StFM'ICONOUCTUR CUHF'OUNDSO (u)

OLSCHIPTIvE NOTEI UOCTORAL THESISe
JUN 71 LOUP VE5ELYCl1ANLLS JOSEPH

RLPT, No. LS/PH/71-2

WNCLASSIFIEJ REPOKT

OLSCRqPTORS: (oStMZCwNpUCTURS. PHOTOtLECTRIC
LFFL Tjo X-RAY AuSURDPTION ANALYSIS, UAND THEORY OFI
$OLIIJ5, ATOMIC E-4ERGY LEvEL.S, ELECTRON TRANSITIONS$
ZINC~ SuFwS ZINC COMPUUNDS, 0AZDEbe
TELLURIOLS. 5ELEwILEzp CADMIUM COMPOUNDS.
CAumIUM SU6.FIDES, CALoMIUll SE.ENIuES, MERCURY
COMPuUL1140, ULTRAVIULLT RjkCVIATIUN, THESES I U

IUENTIFIE.NS; LLECTRON EmSbIUN, LMISSION SPECTRA,
ZINC OXIDE$, ZINL 5ELENIUES. ZINC TELLURIDES,
CADMIUM OXIDES, MERCURY SULFIDES@ MERCURY
5E6EdOIES, MERCUxY ?TLLLURIIEbi CADMIUM TELLUHIDE5,
ORTMOGUNALIZED PLANE AAVL THEORY 10)

X-NAY INDUCLU ELECTkON EMIS5ION MLA5UREMENTS WERE
osLU Ta DETERmINE THE ENERGY LEVELS OF CORE ELECTRON4S
INj iN ZNSs ZNS$Ee ZNTEPL. o,
CUS, CDSEo COTE, hG59 HwSE ANo
H(JrE. THE INVLSTI(3ATED LNLRt3Y RAN6,E EATENUS
FrmOc THt. doTTOH 0 7HE VAL.ENCE WAND 16-a Ev BELOW
THEL FERMI LEVEL) TO ABOUT 14OU LV BLLO* THE
FLRMIl LEVEL. CHEMICAL SHIFTS *EkE DLTERMINED BY
COMP~ARING Ti-it R&.SULTS OF THESE MEASUREMENTS WITH
EAPLRIMENTAL, VALULS FOR THE PURL LEMENTS. THESE
SHIFTS ARL PLOTTEO AS A ILJNcTION OF THE FRACTIONALI IUIJICITY VALUES DT.RMINEu WY PHILLIPS AND VAN
VLCHTLN, e.AL1N4 ANlW COULSbr4. CURE LEVEL
VALu~b Fo.% iNSE AND COTE ARE COMPARED *ITH
SELF-CONSISTENT RLLATIVISI. ORTHOGONALIZED PLANE
WAVL CALCULATIONS FUR THE EACITATION ENERQIES OF
TmEat. CumI'OLNuS- IAuTHO4) (U)
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UNCLASSIFIED

0DL REPORT BIBLIOGRAPHY SEARCH CUNTNUL NUe /ZZLHT

AU-134 46 2U/12
ALWUSPACE RLSEACH LABS WHimHT-PATTERSON AFb OHIO

BUUi4D-PHONON WUASIPARTILE IN CUS@ (U)

APR 71 aP HEYNULUSO. Ce ILITTUNOCs
W. ;CUL6INSeTo Le I

PlKOJ AF'7u8b
TASK: 78B500

MUNTuR: ARL 71-U247

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN PHY5ICAL REVILN Bg V14 N6
PI66-1872o 15 SEP 71.

OSCRIPTORS: 49CAD, SULFIVES, PHONONS)m
bEmICONDUCTORS, LU -,liCENCEC MAINETO-OPTIC
EFFECT, hAVE FUNCTIL,..., CRYOaENICSp LXCITONS (U)
IuEiTIFIERS; ELELTRON PHONON INTLRACTIONS,
LLLMLNTARY EACITATIOS, EMISSION SPECTRA (U)

BOUUD OPTICAL PHONOIS ASSOCIATEU *ITH THE PNONON-
ASSISTED 1( 1 (88BAI TRANSITION IN COS
HAVt bEEN OUSERVEU. THESE STATES ARISE FRUM THE
BONVIN OF AN LO PHUNON TO A NEUTRAL ACCEPTUR,
WHICH PROVIUES AN ArTRACTIVE INTERACTION FOX THL
PHONON. THE INTERACTZON 15 AITH LO PHONONS OF
SMALL RAV VECTOR, BOTH THE GAMMA I AND GAMMA
S LQ PHONONSm WHICH RESULT FROM A SPLITTING DUE TO
ANISOTROPIC SHORT-RANGE INTLRATUMIC FORCES, ARE
OBSERVEU IN THE BOUND STATES, TmE OPTICAL
TNANSITIONS DESCRIBLD IN THIS PAPER ARE SIMILAR TO
THOSE DESCRIBED BY DEAN ET AL., WHICH INVOLVED
OPTICAL PHOGONS BUUND TU NEUTRAL. DONORS IN (vAP,

THE OoSERVE0 BOUND STATES WERE IOENTIFIED A$ 2S.
ZP, AtjD 3U STATLS WITH MEASURED BINUING ENERGIES
OF 964*4 21.bt AND 11.6 PLR CMo, HESPECTIVELY*
(AUTHOR) (U)

ji

B
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UN CL AbSIFIEDI
LJOC REPORT UIBLIUGNAPHY ACARLM CuNTROL NO. /ZLiHT

AU-734 q.4' Z2u/ 1Z
AE&IUSPACE RLSLAKgCM LABS ONIUHT"PATTLRSON AFU OHIO

ELI. LMFIS!uN BANLJS IN H10H.PURITY
CADMIUM SULFILJE, (U

uEC 7U 7P 4RLEgiELAWNCL Co ;*ILSUN,
NEWN A. i

PRO.J2 AF-7tbGS
TASK: 76b5L30
MUN17UR: ANL 71-u201

UNCLASI.'IFILU XEPOxT
AVAILASILITy: PuB. IN JNLs UF AIPPLIL.D PHYSICSO
VIZ N7 P27SO-2761 JUN 71.

SUPPI.LMLNTAftV NOTk: xEvISIUN OF XEomOT DATELD 10I AUG
70.

DLSC.HLPTOI4S; (IScMICUNDUcTURbo SPECTRACVISIBLE
ULTRAVIOLET~i, (SCADMIUM SULFIDESo BAND

bPLrUM) PiHUeO'v5, SINGLE CmYbTAL6, CRYOGENICS,
CANHIExIS(SLMCUNUULTURS), dAND TH~EORY OF SOLIDS (U)
lUENTIFtEmS; EMI1sSON SPECTRA fUl

IT 15 SHOAII THAT THLRE ARL NINE CLEARLY DEFINED
SERIES UF LUv-TLMPENATURE PHONONi-ASSISTLr, EDGE
EMISSION dANUS IN PURE CAUMIUM :SULFIDE CRYSTALS* OF
THESE NINL shkILSo FOUjR HAVL NOT BEEN PREVIOUSLY
DISLIJSSEDa IT IS SMUAN THAT EIGHT OF THE SERIES
CAN BE EXP~LAINED AS ARISING FR~OM TRANSITIONS
IIIVULVING A dANIJ MOuiEL hITH TWO DONOR LEVELS ANU
7HIRLE ACCLPT0k LEVELS& (AUTMOR) (U)
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UiCLASSIFED

UD REPOKT BIBLIUGRAPHY bEARCH CUNTROL NUO /SZZHT

AU-/13 '46 2U/12
AE.USPACE RESEARCH LASS *KpIhf-PATTLRSON AFb OHIO

NUCLEAR-MAGNETIC-NE5ONANCE sTUDIES OF THE

SLMICUNDUCTUR-TO-METAL TRANSITION IN

CMLURINL-UOPLD CADMIUM SULFID~E (U)

MAY 71 IP ADAM5,FRANK Uo ;LOOKoDAVID
Co ;8NO*N.Le CARLTON ;LOCKENtDONALD Re

PHOJ: AF-7885
TASK: 78850
MQNITUR; AHL 71-U238

UNCLASSIFIED NEPORT
AVAILABILITY: PUB. IN PHYSICAL kEVIEW 8. V4 N7

P2115-2123. I OCT 71s

DLSLWIPTONS: 1.CADMIUM SULFIUESs NUCLEAR MAGNETIC
RE6OINANCE), bEMICONDUCTORS. uOPINGp CHLORINE,
MALL EFFECT. PHOTOCONOUCTIVITYs FREQUENCY SHIFT.

CRYO4ENIS (U)

IUENTIFIEHS: SPIN LAITICE RELAXATION,
OSEMICUNUUCTUR MLTAL TRANSITION (U)

SPliv-6ATTICL HELAAATION TIMLS AND KNIGHT SHIFTS
PLRL mEASURi.D FUR Cul13 NUCLEI IN 12 COS

CRYbTALS UOPED WITH VARIOUS AMOUNTS OF CHLORINEe
HALL COEFFILIENTS OLRE MEASURED IN ORDER TO

ESTIMATE CONUUCTIUN-ELECTRON CONCENTRATIONS. DATA
WERE OBTAINLO FUR A6L SAMPLLS AT 30UK AND FOR SOME

HIGHLY DOPEU SAMPLE5 AT 77, 4.o2 ANU 2.13K*

lAUTHU ) (U)
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UNCLASSJF IEU

UDL REPORT UIBLIUGNAP14Y 5EARCH CONTRUL N~o /LZLMT

AU-734 b36 2U/[Z 10/2
HUGH1ES AIRCRAFT CO LULVLR CITY CALIF ELECTRONIC PROPERTIES
INFQRMAlIUN CENTER

CUPR4OUS SULFIDE AND CUPROuS SuLFIDE-CADMIUM
SULFIuE HLTERGJJNCTIONS.(U

OL5LRIPTIVE NOTE: INTERIM WEe'To,
SEP 71 6,0 wEUBLRGaEFm# I

RLPT. NQs LPIC-IN-69-REV
CUNTRACT: OSA9QO-79-C-IId2

UNCLASS jFI EU REPORT

OLSCRtPI URS: C e5tMICUNUUCTORS9 Pt1Y$ILAL
PROPLRTILS), (OSULAR CELLS, SULFIDES)* COPPER
LOt'iIuUND~g CADMIUM SWLFluEb, SEMICONuUCTINGj FILMbo
LLLcrRICAL PHUPENTIEbg THERMAL PROPERTIES, OPTICAL
PRUPLRTILS, PHUTUELE(.THIC LFIECT, BAND THEORY OF
hOL IULS (u)
IUENTIF IERS: SLMICUNuUCTUR JUNCT IONS,
mETEKO.,'NCTICNSv PHOTOVOLTAIL LFFECT. COPPER
*ULF IUES (u)

56 EXTRACTS OF VOCUMENTb "HICH PROVIDE INFORMATION VN
CUPIIUWS SULFIDE AND CUPROUS SuLFIDE-CAOMIUM
SULFIoiE FROM THL. LLLCTRONIC PROPERTIES
INFURMATIUN CENTER 5TORAGL ANU RETRIEVAL SYSTEM
ARE PkQVIDEus CIN51WERAdLL MINEtCALO0a1CAL
I'FURMATIUN AS *ELL AS PHASE DIAGRAMS, PHYSICAL
PRoPEKTlE! ANUj PHOTUVOLTAIC PROPERTIES ARE INCLUDED*
(AUTHURI (U)
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I. UNCLASSIFI1ED
rOU RE NPORT 81BLIOGNAPHY SEARC4 CONTROL NO* /LZLHT

AU-73ta U97 ?.U/12

SPEkRY HAND RESLARC1 CENTER SUDBURY MASS

MA(INETOELASTIC SUNFACE wAvEho (01

OLSCRIPTIVE NOTE: ANN4UAL REPT.,
(4 0v 71 67P MATTHEWSoho ;VAN OL VAARTsme

REPT. NOc SRNCC-71-1

CUTAT PN ~j46YCj:2

UNCLASSIFIEQ r(CPOmT

II OkLRIPTONS: (OULTNvA:ONIC NALJIATIaNg SURFACES),
LJELAY LINES, YTTRIUM COMPOUNOSe FERRATES,
CAD~MIUM SULFIDES, SEMIICONDUCTING FILMS. EPITAXIAL
(aRO4TH, LITHIUM COMPUUNDS, NIOdATES, ANISOTRUPY,

DIELECTRICS, RAYLEIGH WAvES (U)
IDENTIFIERS: OMA4.NLTUELAsTIC %AVLS, SURFACE *AVEb,I LITHIUM NIUSATES, YTTRIum IRuN GARNETS, SIGNAL
PROCESSING@ mA4iN0US1ATIC *AVES (U)

THE PNOPEKTIES UF MAGNETOELASTIC SURFACE *AVES IN A
VARIETY OF' PROPAGATING 5TmULTURLS AK~E PRESENTED*
THE CHAWACTERISTIC.S OF MA6NLTOSTATIC SUNFACE WAVE5
IN A THIN MAGNETIC PLATE ARE DISCUSSED INCLUDIN"i SOMlE
NLA~ FEATU.KES INTRODUCED WHEN A CONDUCTING LAYER 1S U)N
Ok i,EAR TmE SURFACE OF THL PLATE, AND 0HEN
MAGNETOCRYSTALLINL ANISOTROPY li. TAKEN INTO ACCOUNTS

F CONWOLUTIUN AND PULSE COMPRESSION SIGNAL PRUCES5ING

I IS PFOSSIBLE WHEg THE NEA FEATuRLS ANE EMPLOYED.
OPEHATING PNINCIPLEb ARE DISCUSbElD. A
DLMUNSTkATtUN OF PULSE COMPRESSION BY 3X5 MHZ
SURNFAC.E WAVES 144 LOS5 LAYERED LINBU3 I5

DIScusSLO AND RLSULTS ARE PmESENTED. U

UNCLASSIFIED /ZZLHT



r ~ UNCLA551F lED
IJD( KEPONT kIIBLIUGIIAPHY sEARCH CONTROL NO* /ZZZHT

AU-73b 34 9/5
RLA LAbS PRINCETON 1N J

DC-&L.CTRULUMINLSLEmT FLAT P'ANEL

OLSLRIPTIVE NLJTE: WUARTEPNLY ovEPT. No. 9l I JLJL-3U SEP
71,

jAN 72 2yP H-AvADJOSEPH J. ;YUCUMsPe
NLIL IDAVY..I. GURUOiN

RLgPT. NO* PRHL-71-CR-36
CONTRACT: UAAauL7-69-L-O29PJ
PWOJ: WA3 -H-662lU5-A-O5Sh
TASK.- 1-h-662705-A-OhSO3
MUDNITUR; ELOrM Oz9u9

UNCLA551FIEV i4EPOkT

SUPPi..MLNTAHY NOTL: aEE ALt O QUAKTER.Y KEpTs NO. g,

AD-;d9 911L-

F Dh.SCHIPTUNS: (*DISPLAY SYSTEPiSt
LLECTRULUMINLSCENCE), ZIN C SULF1LJES@ ZINC;
(.OMPUULNUSI SLLENID.Sg CAUMIUM SU6FIO~.St
bEMICCDUCTIwis FILMS, 5PuTTEkING, SINGLE

CRYSTALS (U)
I&ENTIFIERS; OELL.CTRLLUMINLSCENT PANLLS,
mETENU~jUNC1IUN~s ZINL SELENIDES (u)

THE UiJLCT 1S TUj DEVELOP LFFICIENT
ELLCTROLUMN!NLSCL.NT (EL) HtLTLROJUNCTIONS HAS BEEN
INTENSIFILO. IN THE HETLRUJLINCTION APPROACH
SLVLRAL CUNCEPT5 'EkE STUvILO. THE MAIN EFFORT WA5
ON TMH. SEMI-PERMEABLE BARRIER CONCEPT INI WHICH HIGH
BAIWIGAP MATLRIALS AHE SANDWICHEU BETWEEij THE EL
FJIP AND rHE METAL LLECTRUOL* (AUTHOR) (UI)
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UNCLA5S IF IED

UL'L HEIPONT JIBLIOGNAPHY SEAR~CH CONTROL NO@ /LZZHr

AU-73a U33 2U/12
PARIS U141V (FRANCE) LASBURATUINE DE PHYSlLjUE DES

S UL I U L 5

BANLJ STRUCTURE AND) uISP~l'RSIUN Rt.LATIONS IN

11-VI CUMIPOUN(JS A1ND THEIR ALLOYS* fU)

DESLRIPTIVE NOTE: kINAL SCIEo4TIF1C RLa~PT. OC.T 67-31
MAR 71,1

MAR~ 71 7P 6ALKANSKIsMe I
CUNTRACT: LOOAR-68-OU16
PRO.J; AF-78b~
MUNITuR: ARL 71-u3QI

UNCLA55IFIEU HEPOkT

SUPPLLMLNTARY NoTfr4 PREPARLD IN COOPLRATION 61TH CENTRE
NATIUNAL DL LA RECHERCHE SCIENTIFI(WULl PARIS
I FkNCL)w

DLS..RIPTORS: 145LMICUNDUCTUR5# *BAND THEORY OF

bOLIO)SJ, (OPHONON5. UISPERSION RLLATIOIJS),
CADMIUM 5ULFIDES9 CAUMIUM hELENiqOES, ZINC

SULFIDLSo CAIJMIUM COMPOUNDS, ZINC COMPOUNDS,
MN~CUky COMPOUND~s TLLLURIUES, SLLENIDESI
SPECTRA(INFRAREDI, RAMAN SPECTRObCOPY9

IUENTIFIERS; RAMAN SPECTRA, CADMIUM '[ELLURIDE.S,
MERCURY TELLURIDeS, LINC SE.LENIDLS, ZINC
TELLURintSe LATTICE VIBRATIONS (U)

THE WORK( UEALS *ITH THE PH.ONON LISPERSION RLLATIONS
ANU BANU STRUCTURES OF 11 - VI LOMiPOUND~o

AMONG THE MATERIALS INVESTI1aATEu ARL CDS,
ZN59 MN DOPED ZNSP LDSEs CDVEs

ZNTE, ZNSLI HGTL* EXPERIMENTAL STUDIES
INCLUDE) RAMAN 5CAT1ERINGs INFRARED SPECTRA AND
A5SJCIATEv TEcHNIWULS. THEORETICAL INVESTIGATIO14S
WERL ALSO UNDERTAKEN* (AUTHOR) (U)
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U NCLAb5SI F IEU

liUC NEPOkT 8IBLIUGtAPHY SEARCH CONTROL NO* /LZZHT

AU-&bUl d3 9/1 d/i
GLNLHAL TLLk.PHONE AN~D ELECTHONICS LABS INC tsAYSIDE N
Y

FHEL (ARRIEN MICRUWAVE bEmI(.ONUUCTOH 1EIES U)

DLSC.RIPTIVE NOTE: bEMI-ANNUAL KEP~T@ NO* 4, 16i JAN-15
JUL b6m

QCT 66 37P I1AFRISUN#Ro Is :IUCKER,Jo
iCOiq4LLLL9 M. *FLEHID. ;ZLMUNtSe At I

RL PT & Nu TR-66-731@7
CUNdTRACT: uA-2O-uJ43-AMC-uIb7t(E)
PxOj: UA-IL6-22001-A-06
TA S K; u'4
MUNITwR; ELOI 01816-4

Ui4CLASSIFIEU NEPONT

OtSLH;PTON5: (*SLMICONDUcTOR DEVICES,
CAHRIEKS(SLMICN)UC.TwRSIII ICRORAVE EQUIPMENT,
LXTN .MLLY nI4H FHEWULNCY, PILZuEL.ECTN1C CRYSTALS,
CAUMIUM COMPUUND~s SuLFIOiCS, DIRECT CURRENT,
LLCTIUC FIELDS, ELECTRICAL IMPEDANCL, SOUND,
MEASUREMENT, VOLTA4.Ei ELLCTRUN5, PHONONS,
PHwJTUELA5TICITYe PHOTONS, LIU3HT, SCATTERING,
MAiNtT IC FIELDS I U
IUENTIFIERS; CADiIIUM SuLFIUE, LCTRuN-PHONON

~NT.AATIOS, RILLOIJIN SCATTE.RING(U

A SMALL SIGNAL ANALYSIS 15j PRLSLNTEU ksY THE BULK
TLRHMINAL IMPEOANCt UF A CUS BAR IN WVHICH THE
DRIFTING CHARG6E CARRIERS ANU VIbRATING LATTICE
INTLRACT VIA THt. PILZOELLCTNdC C.OUPLING. IT WAS
$HOvvN THRUUGH A SAMP~LE CALCULATION THAT FOR PRACTICAL
RANIZES OF APPLILD OIIFT VuLTA6iEp MATERIAL PARAMETER5,
AND 5LMICUNuUCTvR DImENSI1JNS A NEGATIVE REAL PAN~T TO
ThE TLRMINAL IMPEDANCE COULU dE ACHIEVEU AT ROOM
TLMPERATUNEbe THiE MAGNITUuE OF THIS NEGATIVE REAL
PART OF THE TERMINAL IM12EUA14CE MAKEb POSSIBLE THE
DL.SIGN OF PX.ACTICAL BULK AMPLIFIERS AND OSCILLATORS
IN %)Q OHM TL;, MUUt. IRAN5MISSION LiN~e
EAFLALMLN15 UN LO~d NESI ,TIVITY ISEMICONUUCTING)
CUSi INDICATL 7HAT ACOUSTOtLLCTRIC INTERACTION
TA~..S PLACE IN THL CRySlAL FOR APPLIED PULSE DRIFT
ELEcTRIC PIELLS AbOVE A THRLSH0LD FIELD CORRESPUNDING
TU IHL z)YNCIIRuNUS LARRIEk VELOLITY* MILROWAVE
MLASIUkLMEN~TS SHuw THAT RF RADIATION EMA14ATES FROM THE

BULK LD5 SAMPLE AND IS A550OCIATE) .jISTH THE

ACUSU-ELECTR IC INTERACTION.

402(U
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LUNCLASSIFIED i
UDC RtEPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZLr

GLNLRAL TLPHONE AND ELECTMONICS LAOS IN( dAYS IDE N

FkLL CARRIER MICRUWAVE hEMILONDUCTOR DEVICES. (U)

OL.SLRIPTIVE NOTE: REPTe NO. 13 (FINAL). 15 JAN 66-114
JAN 67.

j U f4 67 10OIP HAkRISONSR, is ;LUCKLR,J.
;COiiALLL.Ls M. IFLEHIDo ;WASKOiJ.

CONTRACT: LA-Z8-U4J-AMC-UI876(L)
PXOJ; OA-1L6-2zUI-A-06
TASK: 1E6-k2ClUl-A-US6-O$
MONITUR; ECOM 01876-F

UNCLASSIFIEU REPORT

DLSLRIPTORS: isSSMICONOUcTUR DEVICES, 0mICNOhAVE
LQUII'MLNT), CADMIUM SULFIDLS, PIItZUELECTRIC.
;RYSTALSo ACOUSTIC PhOPENTIESs ELECTRIC FIELUS,
MICRQIAAVES, PARTIAL LIFFERLNTIAL EWIUATIONS,
dRILI.OUIN LONE$, S(.ATTERINGa, PHOTOELASTILITY,
PHOJTOELECTRIC MATENIALbs TEST METHODSs X~ BAN~s
OSC ILLUSC%..PES(U

A SHALL-SIGN4AL ANALf'SIS IS PRESENTED) OF THE BULK
TLRI4INAL IMPEUANCL UF A CUS BAR IN WHICH THL
0OdIFTIN(. CHARGE CARRIERS AND VIbRATING LATTICE
INTERACT bY MEANiS OF THE PILZoELECTRIC COUPLING.
EXPERIMENTS ON L0O-RESISTIVITY (SEM4ICONDUCTING)
CLJS INDICATE THAT AC.OUSTOLL.CTRIC INTERACTION
TAKt.S PLACE IN THI. CRYSTAL FOR APPLIED PULSE DRIFT
ELECTRIC FIELDS AbOVE A THRLSHOLD FIELD CORRESPONDI1NG
Tu THE SYNCHRONOUS CARRIEk YELOCITYs ACOUSTO-
ELECTRIC INTERACTION OCCURRIN5 IN A COS OBSTACLE
IN A mICRIWAV! TRANSMISSION LINE IS SHOWN TO PRODUCL.
AMPLITUUE MODULATION ON AN X-BAND CARRIER. LASER
BLAM P~ROBING IS SHO*N Tu bE AN EXCELLENT TECHNIIWUE
FUk THE INVEST14ATIUN OF ACOUSTU-ELLCTRIC EFFECTS V4
PIELOLLECTRIC SLMICUNDUCTORS. IT WAS SHUNN THAT
THE ACOUS1IC. WAVES COULD URIGINATE FROM
?IELOLLECTRICALLY INDUCED SHOCK AT INHOMOGENIETIES
AND ALSO FROM THERMAL NOISE DISTRIBUTED THROUGHOT
THE SAMPLE. THE RLLATION5HIFh oETWEEN UHF AND
MICNOvvAVE CURRENTS) AND THE ACOUSTIC FLUX OAS

ELUCIUATED. (AUTHOR) (U)
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UNCLASSI FIED

UOLC REPORT BIBLIOGRAPH4Y 5EARL.M CONTROL NO. /ZZZHT

AIJ-821 '402 9/5
STAtNFuRL) RESEARC.H INST MENLU PARK CALIF

DE5IGN OF MICROWAVE FILTEW v4ET6URKSs U)

DLSCRIP7IVE NOTE: FINAL HEPT. I MAY-30 SLP 67t
JIAN 6b 113P (RISTALiLDWAND Go ;COURTs

IAN No ;AUAMSOAVID Ke iKARPARTHUR IbAHR9
ALF tiE 0 Jo I

CONTRACT: UA-21j-U'L-AMC-U226O CE)
PROJ; SMI-6025
MONITOR: ECOM U4266-F

U14CLASS IF IEU REPOR.T

DLSLKIPTORS: (*CuMPUTER PRuGKAMSs LLtLCTRICAL
LN(4IELN~fl, (* ,TRIIV TRANbMIS5ION LINES,
')YNTHE515), C*TRAN$DLJCER~s FILMS),
IOPAktAMETRIC AMPL.IFIERS, BiqOADBAND),
(*A[UFREwULNCY FILTERS, MICROWAVE FREWUENCY),
CAUMI(UM SULFIUES, ELECTROACOUSTIC TRANSOUCER~s

M1CR~tilNJIATUtZATIUNIELECTqorfjCSI, CIRCUITS,
~JIQ0LS(SrMICv.NU(.TuRJ, VACUUM APPARATUS, vAPOR

IUENTIFIERS: THIN F16MS, UP-CONVtRTERS. THIN
FILM~i LLECTRUNICb (U)

A LLTAILEU ULSCNIIPTION UF THE CQMPUTEk PROGRAM FOR
THE LLECTkICAL PARAMETERS OF COUPLEU ANO UNCOUPLED
mIcIqosTHIP TkANSMISbION LINES IS PRESENTED.
EXPLRIMLNIAL DATA ARE ALSO GIVEN ON A TRIAL 10-U8
DIRLCTIONAL COUPLLR DESIG14EU FROM DATA OBTAINED FROM
THE COMPUTER PRuGRAM* THE DESIGN, FABRICATION, AND
LuS5 LI'ARACTERISTICb OF THIN-FILM CUS
LUNwITUUINAL-MOJE TNANSLJOLEkS AWE DESCRIBED@ INPUT
AumITTANCL UA

T A FOR THESE TRANSUUCENS ARE PRESENTED.
THEbE DATA ARE USLD TO UEuUU.E VALUES FOR THEI TkAIESUCEH CAPACITANCE, ThICKNESS COUPLING FACTOR#
A14U SLRIEb RESIbTANLE, LOESIlaN YLCHNIQUES FOR

UPP~RSIDLANO P-CONVERTERS wI~ WIDE ( IU:~
TUNIN, RANGES ARE DISCUSSED. AN UP-CONVLRTER HAS
Bti UUILT AND rEbTED THAT OPERATES FROM 20D TO 200UI MHl iVITH AN INSTANTANEOUS BANDWIDTH OF 3S MHZ.
EFFECTS OF THE LOoER SIOEdAND ARE IDENTIFIEU ANU
ACCUUNTEU FUR IN IHE DEsIQN. (AUTHOR) (U)
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UNCLASSIjFILED

UUC NLPOWT 8IBLIUGNAPHY SEARCH CONTROL NO* /LZZHT5O92 I1 2U/12
AIR FORCE IN$T OF TLCH ARIGmT-PATTENSON AFB OHIO SCmCOL OF
EN(1 N LECNI NG

ELECTMOREFLLCTAICL bTUDY OF CUiS AND ZNO SIN6LE
CRY~oTAL5@ (u)

OLSCNIPTIVE NOTE: MAbT:RIS ThESI1,Do

Db.SLRIPTORS: f0SLNICUNDUcTURSs BlAND THEORY OF
SOLIDS), ELECTRIC FILLDS, 51NGLE CRYSTALS.
iRILLOUIN ZONES, REFRACTIVE INDEX, DIELECTRIC
PRutPRTIL5, OPTICAL PROPERTILS.
CARRIENS(SLMICONDUCTURSI, REFLECTIVIrY9
CAAlU SUFDS INC COMPOUNDS. OXIDES*

COMPUTLR PROtaRAM!)o THIESE$ (U)
IVENT IF LEWS ELECTROREFLLCTANCE, ELECTROLYTE
TECHN IQUE (U)

FUNLJAM'ENTAL EUGL LLCTROREFLECTANCE SPECTRA 11-c
CADMIUM SwLFIOE ICD5) AND ZINC OXIDE (ZNO)
SINI.LL CRYSTALS WERE MEASURED AT ROOM TLMPENATUNE
USING THE ELECTROLYTE TECHNIQUEs MEASLJRLMLNTS WERE
MADE ivITH THE ELECTNIC VECTOR OF TH~E INCIDENT LIGHT
BUTH PARALLEL AND PERPENOICULAR To THE HEXAGAONAL AXIS
OF THE CRYSTAL.So THE SPECTRA *ENE INTE*FRETED IN
TERMS OF THE ENLRCIY SDND STNUCTURE FOR DIRECT
THA1451TIONS AT THE CEt4TER OF THL URILLOvIN LONE FOR
THiE AURTZITL STitUCTUnES@ A KRAMERS-KRONIG
ANALY515 *~AS USLD TU OBTAIN THE REAL AND IMAGIINARY
PARTS OF THE DIELECTRIC CUNbTANT FOR COS FROM THlE
EL~.cTROREFLECTANiCE VATA AND THE REFNACTIvE INDEX OF
THE MATERIAL. (AUTHOR) lu)
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UNCLASSIF IED

UDL~ IRLIONT B.IBLIUGHAPHY 5EAIRCH CVNTIRUL NUs /LZZHT

201M~ o 2LJ/b
AIN FORCE IiST .JF TLCHl 1iT-PATTENSUN AF6 OHIO SCHOOL OF
NI NLE I NG

NUJCLEAR SPIN-LATTICL NELAAATIUN IN SING~LE cm.YSTALS UF
CAUMIUM SULF'IuE. (U)

OLSLN'IPTIVE NUTL: PIA.'TERIS THESIS,
JUN 66 SIP LAMmI.RSoKURT M.

RLPT. NUi. (NL/PH/&b-

UNCLASSIFIE) NEPOjHT

01LSCRjPTONS; (OSIN4L.L CRYSTALS@ NUCLEAR4 SPINS)*
LAumIUm SULFIULS, NUCL.EAR tiAJNkLTIC MOMENTS,
CRYSrAL LATTICE OEFEc.TSg ImPURITIES, MASS
bPLCTRUSCOPYI CRYQI.ENZCS, uO,orI(ao INTERACTIQINSs
)EMI(C0NDucloNS, MiOUELS(5IMULATIONS),
TEMPLRATURE, RESISTANCE(LL.CTRICAL), NUC-LEAR
NA~iNC.TIC RLSUNAN6.Es LHLONINEo LITHIUM, ELECTR(ICAL
PRjP~LRTIE5, THESLS (U)

THL NUCLEAR MAGiCTI , REbONANCE hF"IN-LATTICE
RLLAXATION (SLR) tImE T SUB3 I UF CDII~J IN
UNDOUPLD CiVS# CD P:Cl ANO CU5:L1 WAS
MEASURED AS A FUNCTION OF Tfr.PEIATURE (77K TO
SUGIU; AT 2,. 4, 7, AND IU MHis ThE CHYSTALS
WEREL N-TYPE BULK% SINGLE CNYSTALS AND WERE GNONN 13Y
TmEq VAPOR-PHASE-OLPUSITION mETHUD. TI VERSUS
TLMPERATUkE DATA IS PRESENTED AND TmiE CS:LI
SHOsib A Fr(EWULNf.Y IN'VERSIUN IN THE rIIGII TEMPERATURE
RLGION 13'eUK' ANL) ABUVE). THL. THEORY OF
NUCLEAR-ELECTRON mAtaNETIC DIPOLAR INTERACTION WITH
NuCLEAR SPIN fjIFFUSION AA5 USED To FIT THE UATA IN
THL LOW TEMPERATUR~E REGION, A MUDEL PRESENTED
CONbsSTs uF ELECTRONS 'HOPPIN6j BETwEEN IMPijRITY
SITLS MODULATIN4a THt DIPOLAK COUPLING. THIS MODEL
PREuICTS THL FEATURES Of THE ml~aH TLNPENATUNE DATA.
(AUTHUR) (U)
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UNICLASSIFIlED

DDL i4EP~icT BIBLIOGR4APHY SEARCLH CONTROL N.#ZH

A 0u36 U43 7/q 11/6 
N * ZH

AIR FORCE INST OF %~CH wRIGhT-PATT~EmSON AFB OHIU SCHIOOL OF

ENQINLERING

DLTEI(MINATION OF THICKNESS AND COMPUSITION UF THIN
FILMS BY THE METHOD OF X-NAY FLUORESCENCE. fU)

DESCRIPTIVE NOTE: MASTER'S THESIS,
FEa 48 73P CARPLNTE~iJAMES THOMAS I

RLPT. No* tiSP/PM/66W

UNCLASSIFIED REPnqT

DESCRIPTORS; (4MTA FILMS.,X-A SPECTROSCOPY),
THICKNLSS, CADMIUM SULFIDES, INTENSITY, CADMIUM
bELENIDCS. SUBSTRATEb', MULYBDENUM, NIOBIUM,
CRYSTALS, COPPERs (.LASS, SOLIDS, CHYsTAL
LATTICLS. 5PECTROMETLRS, X-RAY DIFFRACTION ANALYSIS,
THESES (U)
IDENTIFIENS: *THIN FILMS, *X RAY FLUORESCENCE IV)

X-RAY FLUwRESCEwCE TECMNIWUtS Mc.RE USED TO
DETLRMINE THE THIL.KNESS AND COMPOSITION OF FILMS OF
SOLID SOLUTION LALDMIUM SULFIOk/bELENIOE, USING A
GeEeXXD-6 SYSTEM# STANDARD CURVES OF SE
K LAMbUA ANU CO K LAMBDA A-NAY FLUORESCENCE
INTLNSITIES VER5Ub FILM THICKNESS WL.RE LSTAOLISI1ED

* FUR FILMS (COSE PERL.ENTAGLS 0,2b,50,77, AND
IUUAI UP TO IO.UO MICRONS THICK ON ALUMINUM
Sub~iTRATESs FILM THICKNLSS ACCUkACIES OLRE ueaou

PLUS OR MINUS O9.O-IO.OU PLUS ON MINUS U,4 MICRONS,
SL & LAMBDA To CO K 'lAMWOA INTENSITY RA7IO
WAS USED TO DETLRMINE FILM COMPOSITION To WITHIN
2s, EFFECTS OF MOLYbDENUM, NIOBIUM, COPPER, AND

GLA5S SUBSTKATEb ON FLUORLSL.ENCL INTENSITIES WERE
OETLRM1NiEU9 IAUTHUR) (Q)
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[1 UNCLA55ISI ED

OC REPORT BIBLIOGRAPH4Y bEAH CONTROL NO# /ZZZHT

ADujS4ZU/6 17/S
ARMY FOREIGN SCIENC. AND TECHNOLOuy CENTERI WASI4INOON 0

INUICATuRb UF ULThAVIOLLT RADIATION BASE.D ON

TYPL F5S(-M1 PHoOMEbISTORbl (U)

60 p (.ND1NeVe Lo ILEVITIN.,Ao
I*;

Rk.PT* NO FSTC-Hr- 3-BOI-66
PNOJ: FSTC-92236,023u1

UNCLA551~F IEU REPORT

SUPPLEMENTAWY NOTL: TRANS# OF ZMWRNAL PHIKLAUNOI
$PLK1RO5I(OPII (U5SH) V6 NS P68 -6B6 1967m BY STEPHEN

DLSCRIPTONS: (*U6TkAVIOLLT DLTECTORS. *PHOTOELECTRIC

CELLhIbLMILON0UCTOkNH, CADmIuM SULFIQES, mERCURY
LAMPh@ ULTkAvIOLLT SIPECTROSCUPYb SEN5ITIVITY.

IWENTIFlEftS; TRANSLATHONb qu)

USINGi ELECTRUUELE55 HIGH-FREQUENCY mERCURY-ARC
LAMPS, ALON4 61TH SPECTRAL MEASUREMENTS. RAPID

DETL.RMINATION OF INTEGRAL !NTENb!TY OF ULTRAVIOLET
RAUIATIUN MAY BE ACILOMPLIS14LD BY MEANS OF SPECIAL
INDICATORS PRUDUCLD ON THL oASIb OF MONUCbtYSTILLINE
CADMIUM SULFIUE PHiOTORESISTUftS OF THE FSK-P4I
TYPE. THESE INDICATLJRS CAN bE USEU IN THE CONTROL
OF RAUIATION OF ULTHAVIULLT RADIATION SOURCES, bOTH
IN mANdFALTURE ANLJ APPLICATION@ lAUrHOR) (U)
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UNCLASSIFIED

D REPORT dIBLIOGRAPHY SEARCH CONTROL NUo /iL48T

AU-dSi 282 20/12
NAVAL 6EAPO,5 CLNTEH CORONA LAB CALIF

SLMICUIJUUCTING THIN FILMS: AN ANNOTATED

BIBLIUGRAPHYs 1968 SUPPLEMENT. (U)

MAN 69 16UP
RLPT. NU, NWCCL-TP-842
PHOJX: A3iS33/216/69RUOOUO

UNCLASSIFIEO REPORT

SUPPLLMENTANY NOT,: SEE ALSO REPORT NOSe NOLC-71.

DATED IS JUN 67o AD-b&5 IOU AND NOLC-74 6 DATED I MAR
*6, AD-667 213.

DLSCRIPTORS: (OSLMICUNDUCTIN a FILMS,

bIbL1OGRAPHILS) CRYSTAL STRUCTURE, bAND THEORY
OF SULIOSt EPITAAIAL GROsTM, VAPOR PLATING.
ELECTROLUMINESCENCEs PHOrObESITIVITYt LASERS,
4EkHANIUM, SILICON, UORONo AHSENIDESo
PHOSPHIDES, SELEWiIDESb SULFIuESs TELLURIUES.
CAUMIUM SELENIDEbs CADMIUM SULFIESl GALLIUM

ARSENIVES, INVIUM ANTIMONIuES, SILICON CARNIDESs
ZINC 5ULFIES@ ALUMINUM COMPUUNDbe CADMIUM
COMPOUNDSo GALLIUM CQMPOUNUS, GEkMANIUM COMPOUNDS,

INDIUM COMFOUNDS, LEAD COMPOUNDS, MERCURY

COMPOUNDS, TIN COMPOuNDSO Z1iC CUMPOUNDS (U)
IDENTIFIERS: THIN FILMSs HLTEROJUNCTIONS,
SEMICONDUCTOH JUNCTIUNS, GUNN EFFECT (U)

THE 196d SUPPLEMENT TO WOLC REPORT 712,

SEHICUNDUCTING THIN FILMS, AN ANNOTATED
BIBLIOGRAPHYp 1956-1966t CONTINUES THE
CUMPREHLNbIVE BIBLIUGRAPHIC SURVEY ON THE

PkEPAATION, PRUPLRTIESq APPLICATIONS, AND THEORY OF
SL14ICUNDUCTING THIN FILmS. IT I COMPRI5ED OF 'isl
RLFLENCES, THE MAJORITY UF WHICH WERE PUULISHE0 IN
196do FROM LNGLISH AND FOHEIGN LANGUAGE PERIODICAL
LITLRATURLs THE AdSTRACTS ARE ARRAN(.ED UY AUTHOR
UNDER THE FULLOAING CLASSES: (1) ELEMENTAL,

(1) GROUP Ill-V. (3) GROUP 1l-V1,
('41 6OUP Iv-VIo (S1 GROUP IV-IV,
16) MISCELLANEOUS CUMPOUNuSo AND (7) ME'HUD
AND TLCHNIQUESe ALL OF THE MATERIALS ARi INULXEU

WITH TH. LXCEPTION UF THE HiSCELLANLOUS COMPOUNDS
6UROUPS I-V, I-V!, AND 1=V1I)s

(AUTHOR) (U
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UDC REPORT BIBLIOGRAPHY SEARLH CONTROL N~o /lZZHT

AU-857 4956 9/I
AjIP FORCE ItNST OF TECH aRiGmT-PATTERSON AFB OHIO SCHOOL OF
ENG114NE ERING

CADMIUM SULFIDE PLATELET CuNRENT INjiECTION
ELECTROLUMINESC.NT ()IODES@ 401

QLSLRIPTIVE NOTL: MA5TER#5 THiESIbo

MARl 69 67P COLVVICKoHAROLD D4
RLP?. NiD. ra/PH/69.2

UNCLASSIFIED HEpORT

DESCRIPTORS: (oDIOUE~iSEM!coioUCTORl,
*EELTOLUMINLSCLNCEJ, (*CADMIUM SULFIDES,
UIUDEStSEMICONDULTORUl mANUFACTURINI METHODb,
THLSES, LLECTRICAL PROPLRTIEb (U)

A SYSTEM FOR FABRICATINci ELLCTRULUMINESCENT CDS
DOcuEs FROM PLATELET MATERIAL AND ASSEMOLY EQUIPMENT
AND TECHNIQUES FORl MOUNTING THE ODoES OVERE
DLVLLOPED. THE 14ECES)SARY LEPCTRUNIC EfiuIPMENT FOR
MLA5UkING ELECTRJ(.AL PRUPLRTIES OF THE OIODES *AS

COMPLETLD. THE UbODES WERE PREPARED BY DEPOSITING
A TmIN FILM OF LU AND DIFFUbING THE CU INTO THE
CRYSTAL TO FORM THE BLOCKIN'(. CONTACT AND THEN
DEP05ITIN6 IN FOR THE OHMIC CONTACT. RESULTS
INDICATED THAT REASONABLY EFFICIENT HULL INJECTION
WAS ACHIEVED bAbED UPON THE LOW THREShOLD VOLTA6E OF
1.7 VOLTS NECES5ANY FOR THE ONSET OF
ELLLTHOLUriINESCLNCE. CUkRLNt-vOe6TAGL ANU
DIFFERENTIAL CAIPALITANCE MEASUREMENTS CONFIRMED THAT
TH1E DIODES 6.ERE P-I-N STRUCTURE5. (AUTHOR) (U)
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UDc. REPORT 8IBLIOGNAPHY $EARLH CUNTROL NO. /LZZHT

AU- 6d 0O0 2U/12

AIR FORCE INST OF TECH vRIGHI-PATTEHSON AFB OHIO SCHOOL OF
ENGINLERING

CUMPARISON OF ULTRAVIOLET REFLECTIvITY ANU
CHANACTERISTIC ELECTRON ENERGY LOSS
KLAbUREMENTS OF ZNO AND COS SINbLE
CRY5TALS. (U)

DL5CRIPTIVE NOTE: MASTTERS THES15p
JUN 69 95P ALMASSYsHOBERT JOSEPH

RLPT. N. 6NL/PH/69-1

UNCLASSIFIED REPORT

OLSCRIPTORS: C.StMjCUNDUCTORSo BANU THEORY OF
:OLIUS5, (OCAUHIUM SULFIDE5t OPTICAL
PRUPLRTIES)o (*ZINC COMPOUNDS, OPTICAL
PRUPeRTI.S)s OXIUEbe ULTRAVIULET RADIATIUN,
UILLLCTRIC PROPENTIES, SINGL. CRYSTALS, LLECTRON
OEAMSs CORRELATION TtCHNIQUEbs COMPUTER PRUGNAMS,
bPLCTROSCOPYv REFLECJIVIYYo THESES (U)
IUENTIFIERS: ZINC OXIDES, ULTRAVIOLET

NEFLLCTIVITYo KRAMERS-KRONIG DISPERSION RELATION,
LLLCTRUN SLAM SPEcTRUScOPY, PLASMONS (U)

An LXPE|IMENTAL STUDY WAS MADE TO DLTERmINE THE

NUNeOLARIZED ULTRAVIOLET REFLECTIVITY AND
CHARACTERISTIC ELECTRON ENERSY LOSS SPECTRA FOR
ZNU AND CuS AND TO CORRELATE THESE DATA USING

A KKAMERS-KRONt4 UIPERSION RELATION.
REFLECTIVITY MEASURCMENTS WERE MADE USING A I-H

JARNELL-ASH MONOCHRUMATUR WITH LOO PRESSURE
CAPILLARY D|SCHARaE SOURCE. RUThEMANN-LANG TYPE
ENERGY LOSS MEAbUREMENTS WERE MADE USING 10 KEV
TRANSMITTLD ELECTRONS. ALL SAMPLES vERE SINGLE
CRYtTAL PLATELETS GROWN BY THE VAPOR PHASE TECHNIQUE.
CORRELATION *AS MADE USINb A FORTRAN IV COOL
DEVELOPED F')N THE IbM 7U9U SYSTEM. REPEATABLE
SPECTRA WERE OBTAINLD BY BOTH TECHNIQUES, AND
PRELIMINARY CORRELATION INDICATED GOOD AGREEMENT
BLT*EEN DATA@ (AUTHOR) (U)
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UUC REPORT BIBLIUGNAPHY 5EARLH CONTROL NO@ /IZZHT

AU-ubS 726 2U/12 7/1
AIR FORCE IN5T UF TLCH RjGHT-PATTENSON AFB OHIO SCHOOL OF

ENGINEERING

SLLF CONSISTENT ONTHOGONALIJEU PLANLWAVL

ENERGY BAND MOD.L FuR CUBIC ZNSP

ZNSL, LOS AND CUSE. (U)

OLSCRIPTIVE NOTE: UOCTORAL THESIbs
NOV 6b 177P bTUKLLsDUNAL9 JOSEPH I

PHOJ: AF-76Bb
TASK: 7B8SuO

UNCLASSIFIEO KEPORT

OLSCRIPTORS: (eSEMICUNDUCTURS, ObAND THEORY UF

SOLIuSjo (*ZINC 5ULFIDES. OAND THEORY OF
SOLIuS)s (OCAUMIUM SULFIUES, FIANU THEORY OF

bOLIUS), (OCAUMIUM SLLENIDES, BAND THEORY OF
bULIUS)o SLLENIDOS# hAVE FUNCTIONS,

SYMHLTRY(cxySTALLOsRAPHY) HARTRLE-FUCK
APPRUXIMAT1Oii, THESEhi ZIN. COMPUUNDS (U)

IUENTIFIERS: GROUP 2b-6A CQMPOUNUS, SELF
CONSISTANT FIELD VyAVFUNCT.,ONS, LINC SELLNIDLS IU)

FIR T-PHINCIPLEi URTHOGUNALIZLO PLANEWAVE (OPW)

ENEuraY bAND CALCULATIONS HAVE BEN CARRIED OUT FOR
CUBIC ZNSo ZNSEo COS AND CDSE WITH A
NON-RELATIVISTIC FORMALISM* THESE ARE THE FIRST

FULLY CONVENGENT, FULLY SELF-CONSISTENT ENEkGY OAND
SULUTIONS REPORTED FOR It-VI CUUIC 5EMICONDUCTING
CUMPOUNDS. IN AUDITION VARIOUS EXCHANGE
APPkOAIMATIONS HAVE BEEN COMPARED IN THE SELF-
CUNSISTENT OP* MOUEL. THE AuEWUACY OF THE ENERGY
BANU mOUEL oAS TESTLD BY CALCULATING THE OPTICAL
SPECTRUM AND COMPARING THIS WITH THE EXPERIMENTAL

SPECTRUM* THE SPIN-ORBIT SPLITTINGS HAVE BEEN

CALCULATE;, USIN m PENTURbATIUN THEORY. THE CHARGE
DENSITIES HAVE bELN CALCULATED wITH ALL THREE

EACHANGE APPROXIMATIONS AND ARE COMPAREu WITH
EAPORIMENts (AUrHUR) (U)
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UDo REPORT BI8LIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AU-b7b 37U 2U/I
AIR FORCE INST OF TLCH wRIGmT-PATTENSON AFB OHIO SCHOOL OF
ENG I E ING

TUNivELING SPECTHOSCUPY STUDY oF GAAS,
CUS AND ZNO SCHUTTKY PARRIEN
JUN CTIONS (U)

OLSCRIPTIVE NOTE: MASTERIS THES|io
MAR 70 7VP AMOSpDAVID He

RLPT. No 4E/PH-70-

UNCLASSIFIED KEPONT

DESCRIPTORS: (OSLMICUNDUCTORSo
OTUNNELING(ELECTNONICSJ)l IOGALLIUM ARSENIDESo
SPECTRUSCOPYn, 10CADMIUH SULFIDESs
5PECTROSCOPY) , (*ZINC COMPOUNDS.
bPECTROSCOPY) , OAIUESo CRYSTAL LATTICESl
PHiNONS CRYOGENICS, TEST METHODS, LABORATORY
EQUIPMENT. THESES (U)
IDENTIFIERS; *TUNNELING PLCTROSCOPY, PHONON
bPECTRA, *ZINC OAILE~o SCHOTTKY BARRIERS (U)

AN EXPEHIMENTAL STUUY WAS MADE OF PHONON SPECTRA IN
GAAb, CDS# AND ZNU BY TUNNELING
SPECTkOSCUPY. RESULTS ON FAAS SHO*EO STRUCTURE
IN THE DV/DI ANU THE SECOND DIFFERENTIAL OF V
WITH RESPECT TO I CURVES AT THE TA, ZTA& LO
PHONON ENERGIES* THE TAP LA, TO, ANU THREE
BHANCHES UF THE TO PHONON WERE IDENTIFIED IN
C0S AS WELL AS SEVLRAL MULTi-PHONON PEAK5 AND A
ZERO-BIAS CONDUCTANCE MAXIMUM i:TTRibUTAbLE TO
MA614ETIL MOMENTS LOC.ALIZEU IN THE BARRfIER REGION.
THE SAME ZERO-BIAS ANOMALYo AND STRUCTURE AT THE
LO PHONON ENERGY KERE OSERVEO IN ZNOo
(AUTHOR) (U)
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CORPORATE AUTHOR - MONITORNIN AGENCY

* -AERONAUTICAL SYST9MS DIV WRIGHT. AMNL-TO-67-166

* :PATTERSON APs OHIO DEVELOPMENT OF Pu7Ol9S|ITIVE
* * * ELEMENTS FOR AN ANALOG NUL|IPLIEN,

ASO-YDRA- 9 . AD.I 980
RESEARCH ON bOlA.CNERGY

CONVERIION EMPLOVING CADMIUM $AEROSPACE MEDICAL RESEARCH LASS

SULFIDE INISHT-PATTIRSON Are OHIO
AU-* 9 032 A 0 *

ASD-TOR6Z 133 PHONON COUPLZNG IN 90o[
LL[CTROLUNCNESC£kT. EMISSION AND PNOTOCONDUCTIVITY Of

PHOTOCONOUCTOM ELEMENTS COSto CoS, AMD COIS( SUt $ S SU I

* *0 AD-666 I61
+ AbD-TON6J 213

FLASISILITV INVESTIGATION Of *AEROSPACE RESCANCH LASS OFFICE Of
CHEMICALLY SPRAYLO THIN FILK AEROSPACE RESEARCH IRMIGT-PAITCRIS@

PHOTOVOLTAIC CQNV[NTERS. Oro OHIO
AP-D4g 0 13 96,

A OD-TOft'hjm1bA A STUDY 8t mNOpNaIv y or s0Ob

THIN p!llf Pop CONPOSITC SOLUTIONS Or CADMIUM SULFIDE AND

MOLECULAR 9LCCTRUNICSo CADMIUM SCELNIDE BY A-MAY
- AO.*Iz 679 FLUORCSCENCE,

RENSEAR C ON PfROTOCONDUC1|VIY ANL-eOMPONDS
INTT N A FILHS C I LPUNITY CONDUCTIVITY IN SNiit

A~eAlI7 7U7 CRYSTAR CSST
• 0 $ A~mA40 491

ASOoTON63 743

INVESTIGATION OF" ?MIN FILM oAEROSPACE M95EARCH LAOS V.|SK3"

CADMIUM SUFIDE SOLAR CtLLS* PATTERSON ArH OIioII * •S62 31-
ASDTM6A $64 RESEARCH IN PURIFICATION or

A na rOnm or 5OLID STATE SOLAh CADMIUM SULFIDE CRYSTALS AND OTHER

G[NERATOtl 11o| , VOMPOUNDS

AU-a73 97q A 1 6 6

O ACRONAUTICAL SYSTEMS DIV WRIGHTs 66'.67
PATTESON AFS OHIO PHYSICS LA% OSCILLATORY PHOTOCONDUCTIVITY

P44OTOCONOUCTIVITY IN Cs %D0 616 026

CRYSTALS AS A MlECHANISM FOR GAMMA ••
RAY POSIMETRY AALvI%

AD-ol It& RE[SEARCH IN PURIFICATION Of

CADMIUM SULFID9 CRYSTALS
6AfLM00i¢[ MEDICAL A[SCARCM LAO VIR1Gd0 AVOWS 113

PATTERsoN Ari OHIO 
• •

• • •AnL-68m366,

UNCLASSIFIED



UNCLA iSIF lED

RESEARCH ON 11-VI COMPOUND ARL-66-130

SEMICONDUCTORS@ ANALYTICAL TECHNIQUES FOR THE
ApeaJl ?is DTRAMINATIOM Of TRACE IMPURITIES

C IN A(rMIUM SULFI Ot
A614.0 i9 AD-62J I6b
FEASIILITY STACKING 0 IN

PHOTOVOLTAIC LYyERS OF CD OK ARL-66-007I
IM Su LIU[S2 SELCNIU So AND CYCLOTRON RESO04ANCK
TCLLuRiOES FOR C(NVERS101 Of SUN CAPERIMNTSe
RAUIATION IPJTO ELrCTRICAL PO11NM A,-AC' 396
PREPARATION AND GrOWTM, SINGLE S * S
CRTUTALS AND THINi F1LSI TnEORYI ARL-O2*1
ELECTRiCAL PRUPEPTIISt PHYSICAL 4ESEARCH ON

Ag-ail UbO FUNDAMENTAL PROPERTIES Of I|-Vi
• S * COMPOUND SEMICONDUCTORS*

ARL-64 433 Ao-6q9 21a
RESEARCH IN CRYOGENICS AND v * *

NAG'.ETO-UPTICS RL.67.O010
AD-292 324 RESEARCH IN PURIFICATION AND

* 0 C SINE GONItN or Ilcvi COMPOUNDSO
ANL*Aq 98 ADu60T iqb
uPTICAL PROPERTIES OF 'o.

SKI(CNDUCTiNG CHYSTALS, ARL-A7-043
AD-O03 3714 EFFECT Of 5TREIS ON COS SINGLE

* * • CRYSYALS,
AAL*611S6 AAl61 i85
EXCITON STRUCTURC IN

PHOTOCONUUCTIVITT UP CDS, COSE, AND ARLP67-OI4
COSISE SINbLE CRYSTALS. RESEARCH 'ON IMPROVED It-.V

AO-A? 125 CRYSTALS,
* 0 5 AO-660 67

ARL-4694 .
R ISEARCH ON I1oVI COMPOUND ARL067-OI1

S[mICONOUCTORS. COHERENT AND NONCONIRENT LIGHT
ADIbsU 297 EMISSION IN Il-VI CO;P OUNDS.

* • o AD-661 907_ ~ARL-61-IO 100

R.SARCH IN PURIFICATION AND ARL 67-0177
SINGLE C#YSTAL GROWTN OF 11VI RECOVERY OF MOCKsALT STRUCTURE
COMPOUNDS* Cos TO ROom PACSSURts

AooAI9 579 ADA6O 760

AlL-il-I I ARL-47-0190
NESCARCH Ch PHOTOVOLTAIC CELLS. RESEARCH ON THE MECHANISM or

AD-621 qS THE PHOTO¥OLTAIC EFFECT IN HIGH-
* . * EFFICIENCY OS THIN-rILM qRLAR

ARL-460123 CMASS
PHYSICAL RESEARCH ON PROPERTILS AD061 557

OF Il-VI COMPOUND SEMI CONDUCTQRSe * *
AU-62S 476 ARL-67-0O22

009 •FANRICATION Of CADMIUM SULFIDE

02
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UNCLASSIFIED.

THIN FILM SOLAN CELLN FOR SPACE OSCILLATORY PHASE OrVEHICLE TtSTIN6.
AD..aS6 437 PHOTOCONOUCTIV£TY OF cost

#ANO PARAIILIERS CTEMmINATION ~ CCE ~si~SNSI*FROU" FARADAY OUTATIO14 MEASURCMLNTS, CAHI EDGEP CISD, SADSI

ARL,67-024s 0 .NAND STRUCTUXI AND DISPERSION OULIATON IN 02CITO

IN64 Sol ~~ C9t@U"S.ISSION IN THE CICITATION SPECTRA

ANL-4-0o; I.66 7CONVCRQINCE STUDY OF A 5ZLF. ARL-61..0016CONSISTANT ORTHOGONALIE..PLAN.. 
INFRARED MrAJUREZjENTS ON Cos*AVE $AND CALCULATION FON OEXA40NAL THIN FILM~S DEPOSITED ONd ALUMINUM.

C~b. 40-60 160
AO-&6 7 OalAj6~~g

AkL-6foQ~jfluciTONIC 
STRUCTUWE ANDSPLITTING or EACITON LINES IN OPTICAL SPECTRUN Or IEHicoNDUCyoORs,OUNTMIE-TYPE El-fl CRYSTALS IV AD69 741UNIAAIAL §TRESS,

* AL.. 0 * 'SOLID SOLUTIONS or CAOMIUMARLSAR64-0096 IATDNAN SULF&DE-CAOIIIUM SELENIOC FILMS:RESERCHIN UNIOCAIONANDPREPARATION AND DETERMINATIONi SY X-SINGLE CI4YSTAL GAQY Of JJ.-i MAY FLUORESCENCE MFETh0O#CONPOUNDSi 
Allatli IOU

* 0 0ARL-e9-OiaIARLO&&-O132 
EMISSION FROM EXCITED ftlNINA6ANALYTICAL TECHNIQUES FOR ?ME srATLs Of 8OUND LXCItON COM9PLEXES,&ETCHMINATION OF TNACC IN4PVRJTIES AD-6#6 104IN CADMIUM SULFIC. 

** 01AD-676 044 AR- 6.a5
49SEARCH ON THE MECHANISM OFANL-6.O~sSTHE PHOTODVOLTAIC EFFECT 114 M14HRESEARCH ON IMPROVED It-yE EFFICIENCY CUS THID~.gJI SOLARCRYSTALS& 

CIELLS.AD-&0y 666 
AD-701 09S

ARL-IA.OI S-0 .OPTICAL STUOEEb OrL? tC LATTICE ARL-S9-aFICO, tVliRATION IN If-yE SEMICONDUCTING NECAREST IdEIGMSOR APPROXIMATION#COMPOUNDS# 
AD-704 aqa

AD-676 649 
0* 0 0 ARL.69.oaj;

ARL"68Q231 EISSIO FROM gXIg TERIN~IAL

UNCLASSiI lE



UNCLASSIFIED

STATES Of BOUIND ENCIlON COMPLEIES, CALCULATION Of TH4E EACNANGE
AG-700 SSG ENtPGV FOR ENCITONS IN THE T*D BODY

ARL-69-0224 &D. 492
DISPERSIVE AND MONUISPERSIWE X- * . .

"AT FLUONEucENCE METHOD)S FOR THE AAL-7O-03100
NEAURELNT Or THE fliACKNE5ES OF P140NON SIOLBANDS ON GOuU
FILMS OF CADMIUM SULFIDE ANDO OTHER EXCITON TRANSIT IONS IN COS AND ZNOl
JI-VI COnpOruose AD-716 091

AD-700 154
* * *ARL-70-0311*

ARL-7-0036CONDUCTION ELECTRON NYPENFINE
JMNQVCENtS IN COS THIN FILM ITACININ SLICONOUCTIN6 COS,

SOLAR CELLS. AD-7IA SYC-
AD-101 66490

9 ARL*70.03ql
ARL-70-OOSB SHORT *AVCLEtEGTH IMPURITY
IONON-ACCEPTUR PAIR EXCITON TRAN51TIONS IN CDS AT 102

RECOMBINATIONIJ P.CTRA IN CADMIUM K,
SULFIDE CRYSTALS, A0-717 584

AGR..1Oaougg

ARL-70-0O,9-. SPIN EXCHANGE IN EACITONI. THE
THIN FILM LOS SOLAN CELL QUAIICUIBIC MODEL. AND DEFORMATION

FAdRICATI@N PANAMETER Slusy. POTENTIALS IN l-YE COMPOUNOb.
AD00IU 436 ADTl406

ARL470-0l04 ARL-71-0OII
*RESEARCH IN PUN'FICATJON AND IMPROVEMENTS IN CDS TH4IN FILM

SINGLE CRYSTAL GMOsTH Of El-Vt SOLAR CELLS.
COiIPOUNDSO A0-783 31b

AP-709 890 0 0
* * 0ARLa71-00l?

ANL-7000169 RESEARCH ON IMPROVED Il-YE
RESEAOCN ON THC OPERATING AND. CRYSTALS.
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APPLICATION (F lIGuT AND IMAGE AD-29a 3Zq
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SEMICONDUCTORSi TUNNEL INJLCTION DETENMINATION OF TRACE INPURITICb
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METHOD OF A-NAY FLUORE5CENCEv* REPRINT: TIML-RESOLVEO SCANNING

AD-g36 0QJ ELECTRON MICROSCOPY AND ITS

APPLICATION TO BULK-EFFECT
ONETALLOICS OSCILLATORS.
TRANSPORT PROPERTIES AD-O706 50b
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BLOCK OEVELOPMLNI, ATOMICALLY-CLEAN METALS ANO

AO-421 739 SEMICONDUCTORS#*
ADA- 9 34S

SENICONDUCTORS
NATERIAL PROCLSSIN4 AND suRrACE PROPtRTIES

PHENOMENA INVESTIGATION Of PROPERTIES Of ATOMICALLY-CLEAN
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BOUND KXCITON TRANSITIONS IN COS SCHICONOUCTONS. AND COS ARE TOPICS
AMU ZNO* INVESTIGATED iN
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EVAPORATLO FILMS OF COSI HIGH RAYSo A-NAYS AND NEUTRONS ON
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